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1
p

25
RT

Artificial Sequence

huCD3 VH

1

Glu Vval Gln

1

Ser

Ala

Gly

Ser

65

Ala

Tyr

Leu

Met

Arg

50

Val

Tyr

Cys

Lys

Asn

35

Ile

Lys

Leu

Val

Leu

Leu

20

Arg

Asp

Gln

Arg
100

Val

Ser

Val

Ser

Arg

Met

85

His

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Ser

Ala

Gln

Tyr

55

Thr

Ser

Asn

Gly

Ala

Ala

40

Asn

Ile

Leu

Phe

Gly

Ser

25

Pro

Asn

Ser

Lys

Gly
105

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Asn

Leu

Phe

Lys

Ala

Asp

75

Glu

Ser

Val

Thr

Thr

60

Asp

Asp

Tyr

Gln

Phe

Leu

45

Tyr

Ser

Thr

Val

Pro

Asn

30

Glu

Tyr

Lys

Ala

Ser
110

Gly
15

Thr

Trp

Ala

Asn

Val

95

Trp

Gly

Tyr

Val

Asp

Thr

80

Tyr

Phe



Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

<210> 2

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> huCb3 CDRH1

<400> 2

Thr Tyr Ala Met Asn
1 5

<210> 3

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> huCbD3 CDRH2

<400> 3
Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser
1 5 10 15

Val Lys Asp

<210> 4

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> huCD3 CDRH3

<400> 4
His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr
1 5 10

<210> 5
<211> 109



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

huCD3 VL

5

Gln Thr Val Vval

1

Thr

Asn

Leu

Ser

65

Gln

Arg

Val

Tyr

Ile

50

Gly

Pro

Trp

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

<220>
<223>

<400>

Thr

Ala

35

Gly

Ser

Glu

Val

6
14
PRT

Leu

20

Asn

Gly

Leu

Asp

Phe
100

1B6

Thr

Thr

Trp

Thr

Leu

Glu

85

Gly

Gln

Cys

Phe

Asn

Gly

70

Ala

Gly

Glu

Arg

Gln

Lys

55

Gly

Glu

Gly

Artificial Sequence

huCD3 1B6 CDRL1

6

Pro

Ser

Gln

40

Arg

Lys

Tyr

Thr

Ser

Ser

25

Lys

Ala

Ala

Tyr

Lys
105

Leu

10

Thr

Pro

Pro

Ala

Cys

90

Leu

Thr

Gly

Gly

Gly

Leu

75

Ala

Thr

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Ser

Val

Ala

45

Pro

Leu

Trp

Leu

Pro

Thr

30

Pro

Ala

Ser

Tyr

Arg Ser Ser Thr Gly Ala Val Thr Thr Ser Asn Tyr Ala Asn

1

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

7
7
PRT

5

Artificial Sequence

10

Gly

15

Thr

Arg

Arg

Gly

Ala
95

Gly

Ser

Gly

Phe

Ala

80

Asn



<220>
<223>

<400> 7

huCD3 1B6 CDRL2

Gly Thr Asn Lys Arg Ala Pro

1

<210> 8
<211> 9
<212> PRT
<213>

<220>
<223>

<400> 8

5

huCD3 1B6 CDRL3

Artificial Sequence

Ala Leu Trp Tyr Ala Asn Arg Trp Val

1

<210> 9

<211> 109

<212> PRT

<213>

<220>

<223> huCD3 VL

<400> 9

Gln Thr Val Val

1

Thr Val Thr Leu

20

Asn Tyr Ala Asn
35

Leu Ile Gly Gly

50
Ser Gly Ser Leu

65

5

1A10

Thr

Thr

Trp

Thr

Leu

Gln

Cys

Phe

Asn

Gly
70

Artificial Sequence

Glu

Arg

Gln

Lys

55

Gly

Pro

Ser

Gln

40

Arg

Lys

Ser

Ser

25

Ala

Ala

Leu

10

Thr

Pro

Pro

Ala

Thr

Gly

Gly

Gly

Leu
75

Val

Ala

Gln

Thr

60

Thr

Ser

Val

Ala

45

Pro

Leu

Pro

Thr

30

Pro

Ala

Ser

Gly

15

Thr

Arg

Arg

Gly

Gly

Ser

Gly

Phe

Ala
80



Gln Pro Glu Asp Glu Ala Glu Tyr Tyr Cys Ala Leu Trp Tyr Lys Gly
85 90 95

Tyr Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105

<210> 10
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> huCD3 1A10 CDRL1

<400> 10

Arg Ser Ser Thr Gly Ala Val Thr Thr Ser Asn Tyr Ala Asn
1 5 10

<210> 11

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> huCD3 1A10 CDRL2

<400> 11

Gly Thr Asn Lys Arg Ala Pro
1 5

<210> 12

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> huCD3 1A10 CDRL3

<400> 12

Ala Leu Trp Tyr Lys Gly Tyr Trp Val
1 5

<210> 13

<211> 109

<212> PRT

<213> Artificial Sequence



<220>
<223>

<400>

huCD3 VL

13

Gln Thr Val Vval

1

Thr

Asn

Leu

Ser

65

Gln

Lys

Val

Tyr

Ile

50

Gly

Pro

Trp

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

<220>
<223>

<400>

Thr

Ala

35

Gly

Ser

Glu

Val

14
14
PRT

Leu

20

Asn

Gly

Leu

Asp

Phe
100

1F8

Thr

Thr

Trp

Thr

Leu

Glu

85

Gly

Gln

Cys

Phe

Asn

Gly

70

Ala

Gly

Glu

Arg

Gln

Lys

55

Gly

Glu

Gly

Artificial Sequence

huCD3 1F8 CDRL1

14

Pro

Ser

Gln

40

Arg

Lys

Tyr

Thr

Ser

Ser

25

Lys

Ala

Ala

Tyr

Lys
105

Leu

10

Thr

Pro

Pro

Ala

Cys

90

Leu

Thr

Gly

Gly

Gly

Leu

75

Ala

Thr

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Ser

Val

Ala

45

Pro

Leu

Trp

Leu

Pro

Thr

30

Pro

Ala

Ser

Tyr

Arg Ser Ser Thr Gly Ala Val Thr Thr Ser Asn Tyr Ala Asn

1

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

<220>

15
7
PRT

5

Artificial Sequence

10

Gly

15

Thr

Arg

Arg

Gly

Asp
95

Ser

Gly

Phe

Ala

80

Gly



<223>

<400> 15

huCD3 1F8 CDRL2

Gly Thr Asn Lys Arg Ala Pro

1

<210> 16
<211> 9

<212> PRT
<213>

<220>
<223>

<400> 16

5

huCD3 1F8 CDRL3

Artificial Sequence

Ala Leu Trp Tyr Asp Gly Lys Trp Val

1

<21e> 17

<211> 109

<212> PRT

<213>

<220>

<223> huCD3 VL

<400> 17

Gln Thr Val Val

1

Thr Val Thr Leu

20

Asn Tyr Ala Asn
35

Leu Ile Gly Gly

50

Ser Gly Ser Leu

65

Gln Pro Glu Asp

5

1A4

Thr

Thr

Trp

Thr

Leu

Glu
85

Gln

Cys

Phe

Asn

Gly

70

Ala

Artificial Sequence

Glu

Arg

Gln

Lys

55

Glu

Pro

Ser

Gln

40

Arg

Lys

Tyr

Ser

Ser

25

Lys

Ala

Ala

Tyr

Leu

10

Thr

Pro

Pro

Ala

Cys
90

Thr

Gly

Gly

Gly

Leu

75

Ala

Val

Ala

Gln

Thr

60

Thr

Leu

Ser

Val

Ala

45

Pro

Leu

Trp

Pro

Thr

30

Pro

Ala

Ser

Tyr

Gly

15

Thr

Arg

Arg

Gly

Lys
95

Gly

Ser

Gly

Phe

Ala

80

Gln



Arg Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105

<210> 18

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> huCD3 1A4 CDRL1

<400> 18

Arg Ser Ser Thr Gly Ala Val Thr Thr Ser Asn Tyr Ala Asn
1 5 10

<210> 19

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> huCD3 1A4 CDRL2

<400> 19

Gly Thr Asn Lys Arg Ala Pro
1 5

<210> 20

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> huCD3 1A4 CDRL3

<400> 20
Ala Leu Trp Tyr Lys Gln Arg Trp Val
1 5

<210> 21

<211> 109

<212> PRT

<213> Artificial Sequence

<220>



<223>

<400>

huCD3 VL

21

Gln Thr Val Vval

1

Thr

Asn

Leu

Ser

65

Gln

His

Val

Tyr

Ile

50

Gly

Pro

Trp

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

<220>
<223>

<400>

Thr

Ala

35

Gly

Ser

Glu

Val

22
14
PRT

Leu

20

Asn

Gly

Leu

Asp

Phe
100

1H4

Thr

Thr

Trp

Thr

Leu

Glu

85

Gly

Gln

Cys

Phe

Asn

Gly

70

Ala

Gly

Glu

Arg

Gln

Lys

55

Gly

Glu

Gly

Artificial Sequence

huCD3 1H4 CDRL1

22

Pro

Ser

Gln

40

Arg

Lys

Tyr

Thr

Ser

Ser

25

Ala

Ala

Tyr

Lys
105

Leu

10

Thr

Pro

Pro

Ala

Cys

90

Leu

Thr

Gly

Gly

Gly

Leu

75

Ala

Thr

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Ser

Val

Ala

45

Pro

Leu

Trp

Leu

Pro

Thr

30

Pro

Ala

Ser

Tyr

Arg Ser Ser Thr Gly Ala Val Thr Thr Ser Asn Tyr Ala Asn

1

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

<220>
<223>

23
7
PRT

5

Artificial Sequence

huCD3 1H4 CDRL2

10

Gly

15

Thr

Arg

Arg

Gly

Asn
95

Gly

Ser

Gly

Phe

Ala

80

Gln



<400> 23

Gly Thr Asn Lys Arg Ala Pro

1

<210> 24
<211> 9

<212> PRT
<213>

<220>
<223>

<400> 24

5

huCD3 1H4 CDRL3

Artificial Sequence

Ala Leu Trp Tyr Asn Gln His Trp Val

1

<210> 25

<211> 215
<212> PRT
<213>

<220>
<223>

<400> 25
Gln Thr Val Vval
1

Thr Val Thr Leu
20

Asn Tyr Ala Asn
35

Leu Ile Gly Gly
50

Ser Gly Ser Leu
65

Gln Pro Glu Asp

5

huCD3 1B6 LC

Thr

Thr

Trp

Thr

Leu

Glu
85

Gln

Cys

Phe

Asn

Gly

70

Ala

Artificial Sequence

Glu

Arg

Gln

Lys

55

Gly

Glu

Pro

Ser

Gln

40

Arg

Lys

Tyr

Ser

Ser

25

Lys

Ala

Ala

Tyr

Leu

10

Thr

Pro

Pro

Ala

Cys
90

Thr

Gly

Gly

Gly

Leu

75

Ala

Val

Ala

Gln

Thr

60

Thr

Leu

Ser

Val

Ala

45

Pro

Leu

Trp

Pro

Thr

30

Pro

Ala

Ser

Tyr

Gly

15

Thr

Arg

Arg

Gly

Ala
95

Gly

Ser

Gly

Phe

Ala

80

Asn



Arg

Lys

Gln

Gly

145

Gly

Ala

Ser

Val

Trp

Ala

Ala

130

Ala

Val

Ser

Tyr

Ala
210

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

<220>
<223>

<400>

Val

Ala
115

Asn

Val

Glu

Ser

Ser

195

Pro

26
215
PRT

Phe

100

Pro

Lys

Thr

Thr

Tyr

180

Cys

Thr

Gly

Ser

Ala

Val

Thr

165

Leu

Gln

Glu

Val

Thr

Ala

150

Thr

Ser

Val

Cys

Gly

Thr

Leu

135

Trp

Pro

Leu

Thr

Ser
215

Artificial Sequence

huCD3 1A10 LC

26

Gln Thr Val val Thr Gln Glu

1

5

Thr Val Thr Leu Thr Cys Arg

20

Asn Tyr Ala Asn Trp Phe Gln

35

Thr

Leu

120

Val

Lys

Ser

Thr

His
200

Lys

105

Phe

Cys

Ala

Lys

Pro

185

Glu

Leu

Pro

Leu

Asp

Gln

170

Glu

Gly

Thr

Pro

Ile

Ser

155

Ser

Gln

Ser

Val

Ser

Ser

140

Ser

Asn

Trp

Thr

Pro Ser Leu Thr Val

10

Ser Ser Thr Gly Ala

25

Gln Lys Pro Gly Gln

40

Leu

Ser

125

Asp

Pro

Asn

Lys

Val
205

Gly

110

Glu

Phe

Val

Lys

Ser

190

Glu

Gln

Glu

Tyr

Lys

Tyr

175

His

Lys

Pro

Leu

Pro

Ala

160

Ala

Arg

Thr

Ser Pro Gly Gly

15

Val Thr Thr Ser

30

Ala Pro Arg Gly

45



Leu

Ser

65

Gln

Tyr

Lys

Gln

Gly

145

Gly

Ala

Ser

Val

Ile

50

Gly

Pro

Trp

Ala

Ala

130

Ala

Val

Ser

Tyr

Ala
210

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

<220>
<223>

<400>

Gly

Ser

Glu

Val

Ala

115

Asn

Val

Glu

Ser

Ser

195

Pro

27
215
PRT

Gly

Leu

Asp

Phe

100

Pro

Lys

Thr

Thr

Tyr

180

Cys

Thr

Thr

Leu

Glu

85

Gly

Ser

Ala

Val

Thr

165

Leu

Gln

Glu

Asn

Gly

70

Ala

Val

Thr

Ala

150

Thr

Ser

Val

Cys

Lys

55

Gly

Glu

Gly

Thr

Leu

135

Trp

Pro

Leu

Thr

Ser
215

Artificial Sequence

huCD3 1F8 LC

27

Arg

Lys

Tyr

Thr

Leu

120

Val

Lys

Ser

Thr

His
200

Ala

Ala

Tyr

Lys

105

Phe

Cys

Ala

Lys

Pro

185

Glu

Pro

Ala

Cys

90

Leu

Pro

Leu

Asp

Gln

170

Glu

Gly

Gly

Leu

75

Ala

Thr

Pro

Ile

Ser

155

Ser

Gln

Ser

Thr

60

Thr

Leu

Val

Ser

Ser

140

Ser

Asn

Trp

Thr

Pro

Leu

Trp

Leu

Ser

125

Asp

Pro

Asn

Lys

Val
205

Ala

Ser

Tyr

Gly

110

Glu

Phe

Val

Lys

Ser

190

Glu

Arg

Gly

Lys

95

Gln

Glu

Tyr

Tyr
175

His

Lys

Phe

Ala

80

Gly

Pro

Leu

Pro

Ala

160

Ala

Arg

Thr



Gln

Thr

Asn

Leu

Ser

65

Gln

Lys

Lys

Gln

Gly

145

Gly

Ala

Ser

Val

Thr

Val

Tyr

Ile

50

Gly

Pro

Trp

Ala

Ala

130

Ala

Val

Ser

Tyr

Ala
210

Val

Thr

Ala

35

Gly

Ser

Glu

Val

Ala

115

Asn

Val

Glu

Ser

Ser

195

Pro

Val

Leu

20

Asn

Gly

Leu

Asp

Phe

100

Pro

Lys

Thr

Thr

Tyr

180

Cys

Thr

Thr

Thr

Trp

Thr

Leu

Glu

85

Gly

Ser

Ala

Val

Thr

165

Leu

Gln

Glu

Gln

Cys

Phe

Asn

Gly

70

Ala

Val

Thr

Ala

150

Thr

Ser

Val

Cys

Glu

Arg

Gln

Lys

55

Gly

Glu

Gly

Thr

Leu

135

Trp

Pro

Leu

Thr

Ser
215

Pro

Ser

Gln

40

Arg

Lys

Tyr

Thr

Leu

120

Val

Lys

Ser

Thr

His
200

Ser

Ser

25

Lys

Ala

Ala

Tyr

Lys

105

Phe

Cys

Ala

Lys

Pro

185

Glu

Leu

10

Thr

Pro

Pro

Ala

Cys

90

Leu

Pro

Leu

Asp

Gln

170

Glu

Gly

Thr

Gly

Gly

Gly

Leu

75

Ala

Thr

Pro

Ile

Ser

155

Ser

Gln

Ser

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Ser

Ser

140

Ser

Asn

Trp

Thr

Ser

Val

Ala

45

Pro

Leu

Trp

Leu

Ser

125

Asp

Pro

Asn

Lys

Val
205

Pro

Thr

30

Pro

Ala

Ser

Tyr

Gly

110

Glu

Phe

Val

Lys

Ser

190

Glu

Gly

15

Thr

Arg

Arg

Gly

Asp

95

Gln

Glu

Tyr

Tyr
175

His

Lys

Gly

Ser

Gly

Phe

Ala

80

Gly

Pro

Leu

Pro

Ala

160

Ala

Arg

Thr



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

<220>
<223>

<400>

28
215
PRT

Artificial Sequence

huCD3 1A4 LC

28

Gln Thr Val

1

Thr

Asn

Leu

Ser

65

Gln

Arg

Lys

Gln

Gly

145

Gly

Val

Tyr

Ile

50

Gly

Pro

Trp

Ala

Ala

130

Ala

Val

Thr

Ala

35

Gly

Ser

Glu

Val

Ala

115

Asn

Val

Glu

Val

Leu

20

Asn

Gly

Leu

Asp

Phe

100

Pro

Lys

Thr

Thr

Thr

Thr

Trp

Thr

Leu

Glu

85

Gly

Ser

Ala

Val

Thr
165

Gln

Cys

Phe

Asn

Gly

70

Ala

Gly

Val

Thr

Ala

150

Thr

Glu

Arg

Gln

Lys

55

Gly

Glu

Gly

Thr

Leu

135

Pro

Pro

Ser

Gln

40

Arg

Lys

Tyr

Thr

Leu

120

Val

Lys

Ser

Ser

Ser

25

Lys

Ala

Ala

Tyr

Lys

105

Phe

Cys

Ala

Lys

Leu

10

Thr

Pro

Pro

Ala

Cys

90

Leu

Pro

Leu

Asp

Gln
170

Thr

Gly

Gly

Gly

Leu

75

Ala

Thr

Pro

Ile

Ser

155

Ser

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Ser

Ser

140

Ser

Asn

Ser

Val

Ala

45

Pro

Leu

Trp

Leu

Ser

125

Asp

Pro

Asn

Pro

Thr

30

Pro

Ala

Ser

Tyr

Gly

110

Glu

Phe

Val

Lys

Gly

15

Thr

Arg

Arg

Gly

Lys

95

Gln

Glu

Tyr

Tyr
175

Gly

Ser

Gly

Phe

Ala

80

Gln

Pro

Leu

Pro

Ala

160

Ala



Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Arg

180

185

190

Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr

195

Val Ala Pro Thr Glu Cys Ser

210

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

<220>
<223>

<400>

29
215
PRT

215

Artificial Sequence

huCD3 1H4 LC

29

Gln Thr Val Vval

1

Thr

Asn

Leu

Ser

65

Gln

His

Lys

Val

Tyr

Ile

50

Gly

Pro

Trp

Ala

Thr

Ala

35

Gly

Ser

Glu

Val

Ala
115

Leu
20

Asn

Gly

Leu

Asp

Phe

100

Pro

Thr

Thr

Trp

Thr

Leu

Glu

85

Gly

Ser

Gln

Cys

Phe

Asn

Gly

70

Ala

Gly

Val

Glu

Arg

Gln

Lys

55

Gly

Glu

Gly

Thr

200

Pro

Ser

Gln

40

Arg

Lys

Tyr

Thr

Leu
120

Ser

Ser

25

Lys

Ala

Ala

Tyr

Lys

105

Phe

Leu

10

Thr

Pro

Pro

Ala

Cys

90

Leu

Pro

Thr

Gly

Gly

Gly

Leu

75

Ala

Thr

Pro

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Ser

205

Ser

Val

Ala

45

Pro

Leu

Trp

Leu

Ser
125

Pro

Thr
30

Pro

Ala

Ser

Tyr

Gly

110

Glu

Gly

15

Thr

Arg

Arg

Gly

Asn

95

Gln

Glu

Gly

Ser

Gly

Phe

Ala

80

Gln

Pro

Leu



Gln

Gly

145

Gly

Ala

Ser

Val

Ala

130

Ala

Val

Ser

Tyr

Ala
210

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

<220>
<223>

<400>

Asn

Val

Glu

Ser

Ser

195

Pro

30
329
PRT

Lys

Thr

Thr

Tyr

180

Cys

Thr

Ala

Val

Thr

165

Leu

Gln

Glu

Thr

Ala

150

Thr

Ser

Val

Cys

Leu

135

Trp

Pro

Leu

Thr

Ser
215

Artificial Sequence

Common constant heavy chain (WT IgG1l)

30

Ala Ser Thr

1

Ser Thr Ser

Phe Pro Glu

35

Gly Val His

50

Leu Ser Ser

65

Lys

Gly

20

Pro

Thr

Gly

Gly

Val

Phe

Val val

Pro

Thr

Thr

Pro

Thr
70

Ser

Ala

Val

Ala

55

Val

Val

Lys

Ser

Thr

His
200

Val

Ala

Ser

40

Val

Pro

Cys

Ala

Lys

Pro

185

Glu

Phe

Leu

25

Trp

Leu

Ser

Leu

Asp

Gln

170

Glu

Gly

Pro

10

Gly

Asn

Gln

Ser

Ile

Ser

155

Ser

Gln

Ser

Leu

Cys

Ser

Ser

Ser
75

Ser

140

Ser

Asn

Trp

Thr

Ala

Leu

Gly

Ser

60

Leu

Asp

Pro

Asn

Lys

Val
205

Pro

Val

Ala

45

Gly

Gly

Phe

Val

Lys

Ser

190

Glu

Ser

Lys

30

Leu

Leu

Thr

Tyr

Lys

Tyr

175

His

Lys

Ser
15

Asp

Thr

Gln

Pro

Ala

160

Ala

Arg

Thr

Lys

Tyr

Ser

Ser

Thr
80



Tyr

Arg

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Gln

225

Met

Pro

Asn

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys
275

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

His

Cys

Gly

Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val
280

Pro

Lys

105

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Asn

His

Val

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Ser

220

Pro

Val

Gly

Asp

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly
285

Val

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Glu

Phe

255

Glu

Phe

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe



Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn

290

295

Val Phe Ser Cys Ser Val Met

305

310

Gln Lys Ser Leu Ser Leu Ser

325

Artificial Sequence

CEA VL AB1 (2F2)

<210> 31

<211> 109

<212> PRT

<213>

<220>

223>

<400> 31

Glu Ile Val

1

Glu Arg Ala

Leu Asn Trp
35

Tyr His Gly

50

Ser Gly Ser

65

Glu Asp Phe

His Asn Thr

<210> 32

<211> 11

<212> PRT

<213>

Leu

Thr

20

Tyr

Ser

Gly

Ala

Phe
100

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Gln

Ser

Gln

Arg

Asp

70

Tyr

Gln

Ser

Cys

Lys

Ala

55

Phe

Tyr

Gly

Artificial Sequence

300

His Glu Ala Leu His Asn His Tyr Thr

Pro

Pro

Arg

Pro

40

Thr

Thr

Cys

Thr

Gly

Ala

Ala

25

Gly

Leu

Gln

Lys
105

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Val

315

Leu

Gln

Ala

Pro

Ile

75

Phe

Glu

Ser

Ser

Pro

Ala

60

Ser

Asp

Ile

Leu Ser

Val Asn

30

Arg Leu

45

Arg Phe

Ser Leu

Leu Arg

Lys

Pro

15

Ser

Leu

Ser

Glu

His
95

320

Gly

Asn

Ile

Gly

Pro

80

Glu



<220>
<223> CEA AB1 CDRL1

<400> 32

Arg Ala Ser Gln Ser Val Asn Ser Asn Leu Asn
1 5 10

<210> 33

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB1 CDRL2

<400> 33

His Gly Ser Asn Arg Ala Thr
1 5

<210> 34

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB1 CDRL3

<400> 34
Gln Gln Phe Asp Leu Arg His Glu His Asn Thr
1 5 10

<210> 35

<211> 112

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA VL AB8 (2A3)

<400> 35
Gln Ser Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Ile Glu Asn
20 25 30



Ala Ile Val Ser Trp Tyr Gln
35

Met Ile Tyr Thr Leu Ser Asp
50 55

Ser Gly Ser Lys Ser Gly Asn
65 70

Gln Ala Glu Asp Glu Ala Asp
85

Ala Ile Gly Pro Ala Val Phe
100

<210> 36
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> CEA AB8 CDRL1

<400> 36

Gln His
40

Arg Pro

Thr Ala

Tyr Tyr

Gly Gly
105

Pro

Ser

Ser

Cys

90

Gly

Gly Lys

Gly val
60

Leu Thr
75

Ser Ser

Thr Lys

Ala

45

Ser

Ile

Trp

Leu

Pro

Asn

Ser

Asp

Thr
110

Thr Gly Thr Ser Ser Asp Val Ile Glu Asn Ala Ile Val Ser

1 5

<210> 37

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB8 CDRL2

<400> 37

Thr Leu Ser Asp Arg Pro Ser
1 5

<210> 38

<211> 12

<212> PRT

<213> Artificial Sequence

10

Lys

Arg

Gly

Thr

95

Val

Pro

Phe

Leu

80

Phe

Leu



<220>
<223>

<400>

CEA AB8 CDRL3

38

Ser Ser Trp Asp Thr Phe Ala Ile Gly Pro Ala Val

1

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

<220>
<223>

<400>

39
117
PRT

5

Artificial Sequence

Constant kappa light

39

Phe Gly Gln

1

Ser

Ala

Val

Ser

65

Thr

Cys

Asn

Val

Ser

Gln

50

Val

Leu

Glu

Arg

<210>
<211>

Phe

Val

35

Trp

Thr

Thr

Val

Gly

115

40
216

Gly

Ile

20

Val

Lys

Glu

Leu

Thr

100

Glu

Thr

Phe

Cys

Val

Gln

Ser

85

His

Cys

Lys

Pro

Leu

Asp

Asp

70

Lys

Gln

Val

Pro

Leu

Asn

55

Ser

Ala

Gly

10

chain (CK)

Glu

Ser

Asn

40

Ala

Lys

Asp

Leu

Ile

Asp

25

Asn

Leu

Asp

Tyr

Ser
105

Lys

10

Glu

Phe

Gln

Ser

Glu

90

Ser

Arg

Gln

Tyr

Ser

Thr

75

Lys

Pro

Thr

Leu

Pro

Gly

60

His

Val

Val

Lys

Arg

45

Asn

Ser

Lys

Thr

Ala

Ser

30

Glu

Ser

Leu

Val

Lys
110

Ala

15

Ala

Gln

Ser

Tyr

95

Ser

Pro

Thr

Lys

Glu

Ser

80

Ala

Phe



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

CEA AB1 light chain (VKCK_2F2)

40

Glu Ile Vval Leu

1

Glu

Leu

Tyr

Ser

65

Glu

His

Ala

Ser

Glu

145

Ser

Leu

Arg

Asn

His

50

Gly

Asp

Asn

Ala

Gly

130

Ala

Gln

Ser

Ala

Trp

35

Gly

Ser

Phe

Thr

Pro

115

Thr

Lys

Glu

Ser

Thr

20

Tyr

Ser

Gly

Ala

Phe

100

Ser

Ala

Val

Ser

Thr
180

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Val

Ser

Gln

Val

165

Leu

Gln

Ser

Gln

Arg

Asp

70

Tyr

Gln

Phe

Val

Trp

150

Thr

Thr

Ser

Cys

Lys

Ala

55

Phe

Tyr

Gly

Ile

Val

135

Lys

Glu

Leu

Pro

Arg

Pro

40

Thr

Thr

Cys

Thr

Phe

120

Cys

Val

Gln

Ser

Ala

Ala

25

Gly

Gly

Leu

Gln

Lys

105

Pro

Leu

Asp

Asp

Lys
185

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Val

Pro

Leu

Asn

Ser

170

Ala

Leu

Gln

Ala

Pro

Ile

75

Phe

Glu

Ser

Asn

Ala

155

Lys

Asp

Ser

Ser

Pro

Ala

60

Ser

Asp

Ile

Asp

Asn

140

Leu

Asp

Tyr

Leu

Val

Arg

45

Arg

Ser

Leu

Lys

Glu

125

Phe

Gln

Ser

Glu

Ser

Asn

30

Leu

Phe

Leu

Arg

Arg

110

Gln

Tyr

Ser

Thr

Lys
190

Pro

15

Ser

Leu

Ser

Glu

His

95

Thr

Leu

Pro

Gly

Tyr

175

His

Gly

Asn

Ile

Gly

Pro

80

Glu

Val

Lys

Arg

Asn

160

Ser

Lys



Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr

195

200

Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

41
116
PRT

215

Artificial Sequence

Constant lambda light chain (CL)

41

Phe Gly Gly Gly

1

Pro

Lys

Thr

Thr

65

Tyr

Cys

Thr

Ser

Ala

Val

50

Thr

Leu

Gln

Glu

<210>
<211>

Val

Thr

35

Ala

Thr

Ser

Val

Cys

115

42
218

Thr

20

Leu

Trp

Pro

Leu

Thr

100

Ser

Thr

Leu

Val

Lys

Ser

Thr

85

His

Lys

Phe

Cys

Ala

Lys

70

Pro

Glu

Leu

Pro

Leu

Asp

55

Gln

Glu

Gly

Thr

Pro

Ile

40

Ser

Ser

Gln

Ser

Val

Ser

25

Ser

Ser

Asn

Trp

Thr
105

Leu

10

Ser

Asp

Pro

Asn

Lys

90

Val

Gly

Glu

Phe

Val

Lys

75

Ser

Glu

Gln

Glu

Tyr

Lys

60

Tyr

His

Lys

205

Pro

Leu

Pro

45

Ala

Ala

Arg

Thr

Lys

Gln

30

Gly

Gly

Ala

Ser

Val
110

Ala

15

Ala

Ala

Val

Ser

Tyr

95

Ala

Ala

Asn

Val

Glu

Ser

80

Ser

Pro



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

CEA AB8 light chain (VLCL_2A3)

42

Gln Ser Ala

1

Ser

Ala

Met

Ser

65

Gln

Ala

Gly

Glu

Phe

145

Val

Lys

Ile

Ile

Ile

50

Gly

Ala

Ile

Gln

Glu

130

Tyr

Lys

Tyr

Thr

Val

35

Tyr

Ser

Glu

Gly

Pro

115

Leu

Pro

Ala

Ala

Leu

Ile

20

Ser

Thr

Lys

Asp

Pro

100

Gln

Gly

Gly

Ala
180

Thr

Ser

Trp

Leu

Ser

Glu

85

Ala

Ala

Ala

Ala

Val

165

Ser

Gln

Tyr

Ser

Gly

70

Ala

Val

Ala

Asn

Val

150

Glu

Ser

Pro

Thr

Gln

Asp

55

Asn

Asp

Phe

Pro

Lys

135

Thr

Thr

Tyr

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

Ser

120

Ala

Val

Thr

Leu

Ser

Thr

25

His

Pro

Ala

Tyr

Gly

105

Val

Thr

Ala

Thr

Ser
185

Val

10

Ser

Pro

Ser

Ser

Cys

90

Gly

Thr

Leu

Trp

Pro

170

Leu

Ser

Ser

Gly

Gly

Leu

75

Ser

Thr

Leu

Val

Lys

155

Ser

Thr

Gly

Asp

Lys

Val

60

Thr

Ser

Lys

Phe

Cys

140

Ala

Lys

Pro

Ser

Val

Ala

45

Ser

Ile

Trp

Leu

Pro

125

Leu

Asp

Gln

Glu

Pro

Ile

30

Pro

Asn

Ser

Asp

Thr

110

Pro

Ile

Ser

Ser

Gln
190

Gly

15

Glu

Lys

Arg

Gly

Thr

95

Val

Ser

Ser

Ser

Asn

175

Trp

Gln

Asn

Pro

Phe

Leu

80

Phe

Leu

Ser

Asp

Pro

160

Asn

Lys



Ser His Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val

195

200

Glu Lys Thr Val Ala Pro Thr Glu Cys Ser

210

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

<220>
<223>

<400>

43
454
PRT

215

Artificial Sequence

Common heavy chain (wild-type)

43

Glu Val Gln

1

Ser

Ala

Gly

Ser

65

Ala

Tyr

Ala

Lys

Leu

Met

Arg

50

Val

Tyr

Cys

Tyr

Gly
130

Lys

Asn

35

Ile

Lys

Leu

Val

Trp

115

Pro

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Gly

Ser

Val

Ser

Val

Ser

Arg

Met

85

His

Gln

Val

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Gly

Phe

Ser

Ala

Gln

Tyr

55

Thr

Ser

Asn

Thr

Pro
135

Gly

Ala

Ala

40

Asn

Ile

Leu

Phe

Leu

120

Leu

Gly

Ser

25

Pro

Asn

Ser

Lys

Gly

105

Val

Ala

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Asn

Thr

Pro

Leu

Phe

Lys

Ala

Asp

75

Glu

Ser

Val

Ser

Val

Thr

Gly

Thr

60

Asp

Tyr

Ser

Ser
140

205

Gln

Phe

Leu

45

Tyr

Ser

Thr

Val

Ser

125

Lys

Pro

Asn

30

Glu

Tyr

Lys

Ala

Ser

110

Ala

Ser

Gly

15

Thr

Trp

Ala

Asn

Val

95

Trp

Ser

Thr

Gly

Tyr

Val

Asp

Thr

80

Tyr

Phe

Thr

Ser



Gly

145

Pro

Thr

Val

Asn

Pro

225

Glu

Asp

Asp

Gly

Asn

305

Trp

Pro

Gly

Val

Phe

Val

Val

210

Lys

Leu

Thr

Val

Val

290

Ser

Leu

Ala

Thr

Thr

Pro

Thr

195

Asn

Ser

Leu

Leu

Ser

275

Glu

Thr

Asn

Pro

Ala

Val

Ala

180

Val

His

Cys

Gly

Met

260

His

Val

Tyr

Gly

Ile
340

Ala

Ser

165

Val

Pro

Lys

Asp

Gly

245

Ile

Glu

His

Arg

Lys

325

Glu

Leu

150

Trp

Leu

Ser

Pro

Lys

230

Pro

Ser

Asp

Asn

Val

310

Glu

Lys

Gly

Asn

Gln

Ser

Ser

215

Thr

Ser

Arg

Pro

Ala

295

Val

Tyr

Thr

Cys

Ser

Ser

Ser

200

Asn

His

Val

Thr

Glu

280

Lys

Ser

Lys

Ile

Leu

Gly

Ser

185

Leu

Thr

Thr

Phe

Pro

265

Val

Thr

Val

Cys

Ser
345

Val

Ala

170

Gly

Gly

Lys

Cys

Leu

250

Glu

Lys

Lys

Leu

Lys

330

Lys

Lys

155

Leu

Leu

Thr

Val

Pro

235

Phe

Val

Phe

Pro

Thr

315

Val

Ala

Asp

Thr

Tyr

Gln

Asp

220

Pro

Pro

Thr

Asn

Arg

300

Val

Ser

Lys

Tyr

Ser

Ser

Thr

205

Lys

Cys

Pro

Cys

Trp

285

Glu

Leu

Asn

Gly

Phe

Gly

Leu

190

Tyr

Arg

Pro

Lys

Val

270

Tyr

Glu

His

Lys

Gln
350

Pro

Val

175

Ser

Ile

Val

Ala

Pro

255

Val

Val

Gln

Gln

Ala

335

Pro

Glu

160

His

Ser

Cys

Glu

Pro

240

Lys

Val

Asp

Tyr

Asp

320

Leu

Arg



Glu

Asn

Ile

385

Thr

Lys

Cys

Leu

Pro

Gln

370

Ala

Thr

Leu

Ser

Ser
450

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

<220>
<223>

<400>

Gln
355

Val

Val

Pro

Thr

Val

435

Leu

44
454
PRT

Val

Ser

Glu

Pro

Val

420

Met

Ser

Tyr

Leu

Trp

Val

405

Asp

His

Pro

Thr

Thr

Glu

390

Leu

Lys

Glu

Gly

Leu

Cys

375

Ser

Asp

Ser

Ala

Artificial Sequence

Pro

360

Leu

Asn

Ser

Arg

Leu
440

Common heavy chain (LALA

44

Glu Val Gln Leu Val Glu Ser Gly

1

5

Ser Leu Lys Leu Ser Cys Ala Ala

20

Ala Met Asn Trp Val Arg Gln Ala

35

40

Gly Arg Ile Arg Ser Lys Tyr Asn

50

55

Pro

Val

Gly

Asp

Trp

425

His

Ser

Lys

Gln

Gly

410

Gln

Asn

Arg

Gly

Pro

395

Ser

Gln

His

mutation)

Glu

Phe

380

Glu

Phe

Gly

Tyr

Gly Gly Leu Val

10

Ser Gly Phe Thr

25

Pro Gly Lys Gly

Asn Tyr Ala Thr

60

Glu

365

Tyr

Asn

Phe

Asn

Thr
445

Gln

Phe

Leu

45

Tyr

Met

Pro

Asn

Leu

Val

430

Gln

Thr

Ser

Tyr

Tyr

415

Phe

Lys

Lys

Asp

Lys

400

Ser

Ser

Ser

Pro Gly Gly

15

Asn Thr Tyr

30

Glu Trp Val

Tyr Ala Asp



Ser

65

Ala

Tyr

Ala

Lys

Gly

145

Pro

Thr

Val

Asn

Pro

225

Glu

Asp

Asp

Val

Tyr

Cys

Tyr

Gly

130

Gly

Val

Phe

Val

Val

210

Lys

Ala

Thr

Val

Lys

Leu

Val

Trp

115

Pro

Thr

Thr

Pro

Thr

195

Asn

Ser

Ala

Leu

Ser
275

Asp

Gln

Arg

100

Gly

Ser

Ala

Val

Ala

180

Val

His

Cys

Gly

Met

260

His

Arg

Met

85

His

Gln

Val

Ala

Ser

165

Val

Pro

Lys

Asp

Gly

245

Ile

Glu

Phe

70

Asn

Gly

Gly

Phe

Leu

150

Trp

Leu

Ser

Pro

Lys

230

Pro

Ser

Asp

Thr

Ser

Asn

Thr

Pro

135

Gly

Asn

Gln

Ser

Ser

215

Thr

Ser

Arg

Pro

Ile

Leu

Phe

Leu

120

Leu

Cys

Ser

Ser

Ser

200

Asn

His

Val

Thr

Glu
280

Ser

Lys

Gly

105

Val

Ala

Leu

Gly

Ser

185

Leu

Thr

Thr

Phe

Pro

265

Val

Arg

Thr

90

Asn

Thr

Pro

Val

Ala

170

Gly

Gly

Lys

Cys

Leu

250

Glu

Lys

Asp

75

Glu

Ser

Val

Ser

Lys

155

Leu

Leu

Thr

Val

Pro

235

Phe

Val

Phe

Asp

Asp

Tyr

Ser

Ser

140

Asp

Thr

Tyr

Gln

Asp

220

Pro

Pro

Thr

Asn

Ser

Thr

Val

Ser

125

Lys

Tyr

Ser

Ser

Thr

205

Lys

Cys

Pro

Cys

Trp
285

Lys

Ala

Ser

110

Ala

Ser

Phe

Gly

Leu

190

Tyr

Arg

Pro

Lys

Val

270

Tyr

Asn

Val

95

Trp

Ser

Thr

Pro

Val

175

Ser

Ile

Val

Ala

Pro

255

Val

Val

Thr

80

Tyr

Phe

Thr

Ser

Glu

160

His

Ser

Cys

Glu

Pro

240

Lys

Val

Asp



Gly

Asn

305

Trp

Pro

Glu

Asn

Ile

385

Thr

Lys

Cys

Leu

Val

290

Ser

Leu

Ala

Pro

Gln

370

Ala

Thr

Leu

Ser

Ser
450

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

<220>
<223>

Glu

Thr

Asn

Pro

Gln

355

Val

Val

Pro

Thr

Val

435

Leu

45
454
PRT

Val

Tyr

Gly

Ile

340

Val

Ser

Glu

Pro

Val

420

Met

Ser

His

Arg

Lys

325

Glu

Tyr

Leu

Trp

Val

405

Asp

His

Pro

Asn

Val

310

Glu

Lys

Thr

Thr

Glu

390

Leu

Lys

Glu

Gly

Ala

295

Val

Tyr

Thr

Leu

Cys

375

Ser

Asp

Ser

Ala

Artificial Sequence

Lys

Ser

Lys

Ile

Pro

360

Leu

Asn

Ser

Arg

Leu
440

Thr

Val

Cys

Ser

345

Pro

Val

Gly

Asp

Trp

425

His

Lys

Leu

Lys

330

Lys

Ser

Lys

Gln

Gly

410

Gln

Asn

Pro

Thr

315

Val

Ala

Arg

Gly

Pro

395

Ser

Gln

His

Arg

300

Val

Ser

Lys

Glu

Phe

380

Glu

Phe

Gly

Tyr

Common heavy chain (LALA+P329A mutation)

Glu

Leu

Asn

Gly

Glu

365

Tyr

Asn

Phe

Asn

Thr
445

Glu

His

Lys

Gln

350

Met

Pro

Asn

Leu

Val

430

Gln

Gln

Gln

Ala

335

Pro

Thr

Ser

Tyr

Tyr

415

Phe

Lys

Tyr

Asp

320

Leu

Arg

Lys

Asp

Lys

400

Ser

Ser

Ser



<400>

45

Glu Vval Gln

1

Ser

Ala

Gly

Ser

65

Ala

Tyr

Ala

Lys

Gly

145

Pro

Thr

Val

Leu

Met

Arg

50

Val

Tyr

Cys

Tyr

Gly

130

Gly

Val

Phe

Val

Lys

Asn

35

Ile

Lys

Leu

Val

Trp

115

Pro

Thr

Thr

Pro

Thr
195

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Ser

Ala

Val

Ala

180

Val

Val

Ser

Val

Ser

Arg

Met

85

His

Gln

Val

Ala

Ser

165

Val

Pro

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Gly

Phe

Leu

150

Trp

Leu

Ser

Ser

Ala

Gln

Tyr

55

Thr

Ser

Asn

Thr

Pro

135

Gly

Asn

Gln

Ser

Gly

Ala

Ala

40

Asn

Ile

Leu

Phe

Leu

120

Leu

Cys

Ser

Ser

Ser
200

Gly

Ser

25

Pro

Asn

Ser

Lys

Gly

105

Val

Ala

Leu

Gly

Ser

185

Leu

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Asn

Thr

Pro

Val

Ala

170

Gly

Gly

Leu

Phe

Lys

Ala

Asp

75

Glu

Ser

Val

Ser

Lys

155

Leu

Leu

Thr

Val

Thr

Gly

Thr

60

Asp

Tyr

Ser

Ser

140

Asp

Thr

Tyr

Gln

Gln

Phe

Leu

45

Tyr

Ser

Thr

Val

Ser

125

Lys

Tyr

Ser

Ser

Thr
205

Pro

Asn

30

Glu

Tyr

Lys

Ala

Ser

110

Ala

Ser

Phe

Gly

Leu

190

Tyr

Gly
15

Thr

Trp

Ala

Asn

Val

95

Trp

Ser

Thr

Pro

Val

175

Ser

Ile

Gly

Tyr

Val

Asp

Thr

80

Tyr

Phe

Thr

Ser

Glu

160

His

Ser

Cys



Asn

Pro

225

Glu

Asp

Asp

Gly

Asn

305

Trp

Ala

Glu

Asn

Ile

385

Thr

Lys

Val

210

Lys

Ala

Thr

Val

Val

290

Ser

Leu

Ala

Pro

Gln

370

Ala

Thr

Leu

Asn

Ser

Ala

Leu

Ser

275

Glu

Thr

Asn

Pro

Gln

355

Val

Val

Pro

Thr

His

Cys

Gly

Met

260

His

Val

Tyr

Gly

Ile

340

Val

Ser

Glu

Pro

Val
420

Lys

Asp

Gly

245

Ile

Glu

His

Arg

Lys

325

Glu

Tyr

Leu

Trp

Val

405

Asp

Pro

Lys

230

Pro

Ser

Asp

Asn

Val

310

Glu

Lys

Thr

Thr

Glu

390

Leu

Lys

Ser

215

Thr

Ser

Arg

Pro

Ala

295

Val

Tyr

Thr

Leu

Cys

375

Ser

Asp

Ser

Asn

His

Val

Thr

Glu

280

Lys

Ser

Lys

Ile

Pro

360

Leu

Asn

Ser

Arg

Thr

Thr

Phe

Pro

265

Val

Thr

Val

Cys

Ser

345

Pro

Val

Gly

Asp

Trp
425

Lys

Cys

Leu

250

Glu

Lys

Lys

Leu

Lys

330

Lys

Ser

Lys

Gln

Gly

410

Gln

Val

Pro

235

Phe

Val

Phe

Pro

Thr

315

Val

Ala

Arg

Gly

Pro

395

Ser

Gln

Asp

220

Pro

Pro

Thr

Asn

Arg

300

Val

Ser

Lys

Glu

Phe

380

Glu

Phe

Gly

Lys

Cys

Pro

Cys

Trp

285

Glu

Leu

Asn

Gly

Glu

365

Tyr

Asn

Phe

Asn

Arg

Pro

Lys

Val

270

Tyr

Glu

His

Lys

Gln

350

Met

Pro

Asn

Leu

Val
430

Val

Ala

Pro

255

Val

Val

Gln

Gln

Ala

335

Pro

Thr

Ser

Tyr

Tyr

415

Phe

Glu

Pro

240

Lys

Val

Asp

Tyr

Asp

320

Leu

Arg

Lys

Asp

Lys

400

Ser

Ser



Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser

435

Leu Ser Leu Ser Pro Gly

450

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

<220>
<223>

<400>

46
106
PRT

Artificial Sequence

VK_SM3E

46

Glu Asn Val Leu

1

Asp

His

Leu

Gly

65

Asp

Phe

Arg

Trp

Thr

50

Ser

Ala

Gly

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

<220>

Val

Leu

35

Ser

Gly

Ala

Gly

47
120
PRT

Asn

20

Gln

Asn

Thr

Thr

Gly
100

Thr

Ile

Gln

Leu

Asp

Tyr

85

Thr

Gln

Ala

Lys

Ala

Tyr

70

Tyr

Lys

Ser

Cys

Pro

Ser

55

Ser

Cys

Leu

Artificial Sequence

440

Pro

Ser

Gly

40

Gly

Leu

Gln

Glu

Ser

Ala

25

Lys

Val

Thr

Gln

Ile
105

Ser

10

Ser

Ser

Pro

Ile

Arg

90

Lys

Met

Ser

Pro

Ser

Ser

75

Ser

Ser

Ser

Lys

Arg

60

Ser

Ser

445

Val

Val

Leu

45

Phe

Val

Tyr

Ser

Pro

30

Leu

Ser

Gln

Pro

Val

15

Ile

Gly

Pro

Leu
95

Gly

Met

Tyr

Ser

Glu

80

Thr



<223>

<400>

VH_SM3E

47

Gln Vval Lys

1

Ser

Tyr

Gly

Gln

65

Leu

Asn

Gly

Val

Met

Trp

50

Gly

Gly

Glu

Thr

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

<220>
<223>

<400>

Lys

His
35

Ile

Lys

Leu

Gly

Leu

115

48
116
PRT

Leu

Leu

20

Asp

Ala

Ser

Thr

100

Val

Glu

Ser

Leu

Pro

Thr

Ser

85

Pro

Thr

Gln

Cys

Arg

Glu

Phe

70

Leu

Thr

Val

Ser

Lys

Gln

Asn

55

Thr

Arg

Gly

Ser

Artificial Sequence

VL_MEDI

48

Gly

Ala

Gly

40

Gly

Thr

Pro

Pro

Ser
120

Ala

Ser

25

Pro

Asp

Asp

Glu

Tyr
105

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Tyr

Val

Phe

Gln

Glu

Ser

75

Thr

Phe

Val

Asn

Arg

Tyr

60

Ala

Ala

Asp

Lys

Ile

Leu

45

Ala

Asn

Val

Tyr

Pro

Lys

30

Glu

Pro

Thr

Trp
110

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Gly

Ala

Ser

Ile

Phe

Tyr

80

Cys

Gln

Gln Ala Val Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Pro Gly Ala

1

5

10

15

Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala

20

25

30



Tyr Ser Ile Tyr Trp Tyr Gln
35

Leu Leu Arg Tyr Lys Ser Asp
50 55

Ser Ser Arg Phe Ser Ala Ser
65 70

Leu Leu Ile Ser Gly Leu Gln
85

Met Ile Trp His Ser Gly Ala
100

Leu Thr Val Leu
115

<210> 49

<211> 121

<212> PRT

<213> Artificial Sequence

<220>
<223> VH_MEDI

<400> 49
Glu Val Gln Leu Val Glu Ser
1 5

Ser Leu Arg Leu Ser Cys Ala
20

Trp Met His Trp Val Arg Gln
35

Gly Phe Ile Arg Asn Lys Ala
50 55

Ser Val Lys Gly Arg Phe Thr
65 70

Gln

40

Ser

Lys

Ser

Ser

Gly

Ala

Ala

40

Asn

Ile

Asp

Asp

Glu

Ala
105

Pro

Lys

Ala

Asp

90

Val

Gly Ser Pro
45

Gln Gln Gly
60

Ser Ala Asn
75

Glu Ala Asp

Phe Gly Gly

Gly Gly Leu Val Gln

Ser
25

10

Gly

Phe Thr Val

Pro Gly Lys Gly Leu

45

Gly Gly Thr Thr Glu

Ser

Arg

60

Asp Asp Ser

Pro

Ser

Ala

Tyr

Gly
110

Pro

Ser

30

Glu

Tyr

Lys

Gln

Gly

Gly

Tyr

95

Thr

Gly

15

Ser

Trp

Ala

Asn

Tyr

Val

Ile

80

Cys

Lys

Arg

Tyr

Val

Ala

Thr
80



Leu Tyr Leu Gln Met Asn Ser

85

Tyr Cys Ala Arg Asp Arg Gly

100

Gln Gly Thr Thr Val Thr Val

Artificial Sequence

115
<210> 50
<211> 107
<212> PRT
<213>
<220>
<223> VK_SAR
<400> 50
Asp Ile Gln Met
1
Asp Arg Val Thr
20
Leu Ala Trp Tyr
35
Tyr Asn Thr Arg
50
Ser Gly Ser Gly
65
Glu Asp Phe Ala
Thr Phe Gly Gln
100
<210> 51
<211> 120
<212> PRT
<213>

Thr

Ile

Gln

Thr

Thr

Thr

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Thr

Ser

Cys

Lys

Gln

55

Phe

Tyr

Lys

Artificial Sequence

Leu

Leu

Ser
120

Pro

Arg

Pro

40

Ser

Thr

Cys

Leu

Arg Ala Glu Asp Thr Ala Val Tyr

90

95

Arg Phe Tyr Phe Asp Tyr Trp Gly

105

Ser

Ser

Ala

25

Gly

Leu

Gln

Glu
105

Ser

10

Ser

Lys

Val

Thr

His

90

Ile

Leu

Glu

Ala

Pro

Ile

75

His

Lys

Ser

Asn

Pro

Ser

60

Ser

Ala

Ile

Lys

45

Arg

Ser

Gly

110

Ser

Phe

30

Leu

Phe

Leu

Thr

Val

15

Ser

Leu

Ser

Gln

Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Phe



<220>
<223>

<400>

VH_SAR

51

Glu Vval Gln

1

Ser

Asp

Ser

Lys

65

Leu

Ala

Gly

Leu

Met

Tyr

50

Gly

Gln

Ala

Thr

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

<220>
<223>

<400>

Arg

Ser
35

Ile

Arg

Met

His

Leu

115

52
108
PRT

Leu

Leu

20

Trp

Ser

Phe

Asn

Tyr

100

Val

Val

Ser

Val

Ser

Thr

Ser

85

Phe

Thr

Glu

Cys

Arg

Gly

Ile

70

Leu

Gly

Val

Ser

Ala

Gln

Gly

55

Ser

Arg

Ser

Ser

Artificial Sequence

VK_CH1A1A

52

Gly

Ala

Ala

40

Gly

Arg

Ala

Ser

Ser
120

Gly

Ser

25

Pro

Ile

Asp

Glu

Gly
105

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Pro

Leu

Phe

Lys

Tyr

Ser

75

Thr

Phe

Val

Val

Gly

Tyr

60

Lys

Ala

Ala

Gln

Phe

Leu

45

Ala

Asn

Val

Tyr

Pro

Ser

30

Glu

Asp

Thr

Tyr

Trp
110

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Gly

Gly

Tyr

Val

Val

Tyr

80

Cys

Gln

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

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Ala Ala Val Gly Thr Tyr

20

25

30



Val Ala Trp Tyr
35

Tyr Ser Ala Ser
50

Ser Gly Ser Gly
65

Glu Asp Phe Ala

Phe Thr Phe Gly
100

<210> 53

<211> 121
<212> PRT
<213>

<220>
<223>

<400> 53
Gln Val Gln Leu
1

Ser Val Lys Val
20

Gly Met Asn Trp
35

Gly Trp Ile Asn
50

Lys Gly Arg Val
65

Met Glu Leu Arg

Gln

Tyr

Thr

Thr

85

Gln

VH_ CH1A1lA

Val

Ser

Val

Thr

Thr

Ser
85

Gln

Arg

Asp

70

Tyr

Gly

Gln

Cys

Arg

Lys

Phe

70

Leu

Lys

Lys

55

Phe

Tyr

Thr

Artificial Sequence

Ser

Lys

Gln

Thr

55

Thr

Arg

Pro

40

Arg

Thr

Cys

Lys

Gly

Ala

Ala

40

Gly

Thr

Ser

Gly

Gly

Leu

His

Leu
105

Ala

Ser

25

Pro

Glu

Asp

Asp

Lys

Val

Thr

Gln

90

Glu

Glu

10

Gly

Gly

Ala

Thr

Asp
90

Ala

Pro

Ile

75

Tyr

Ile

Val

Tyr

Gln

Thr

Ser

75

Thr

Pro

Ser

60

Ser

Tyr

Lys

Lys

Thr

Gly

Tyr

60

Thr

Ala

Lys

45

Arg

Ser

Thr

Lys

Phe

Leu

45

Val

Ser

Val

Leu

Phe

Leu

Tyr

Pro

Thr

30

Glu

Glu

Thr

Tyr

Leu

Ser

Gln

Pro
95

Gly

15

Glu

Trp

Glu

Ala

Tyr
95

Ile

Gly

Pro

80

Leu

Ala

Phe

Met

Phe

Tyr

80

Cys



Ala Arg Trp Asp Phe Ala Tyr Tyr Val Glu Ala Met Asp Tyr Trp Gly

100

105

Gln Gly Thr Thr Val Thr Val Ser Ser

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

<220>
<223>

<400>

115

54
111
PRT

Artificial Sequence

VK_T84.66

54

Glu Ile Vval Leu

1

Glu

Gly

Arg

Arg

65

Ser

Glu

Arg

Val

Leu

50

Phe

Leu

Asp

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

<220>

Ala Thr
20

Gly Phe
35

Leu Ile

Ser Gly

Glu Pro

Pro Tyr
100

55
121
PRT

Thr

Leu

Leu

Tyr

Ser

Glu

85

Thr

Gln

Ser

His

Arg

Gly

70

Asp

Phe

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Artificial Sequence

120

Pro

Arg

Tyr

40

Ser

Gly

Ala

Gln

Ala

Ala

25

Gln

Asn

Thr

Val

Gly
105

Thr

10

Gln

Arg

Asp

Tyr

90

Thr

Leu

Glu

Lys

Ala

Phe

75

Tyr

Lys

Ser

Ser

Pro

Thr

60

Thr

Cys

Leu

Leu

Val

Gly

45

Gly

Leu

Gln

Glu

110

Ser

Asp

30

Gln

Ile

Thr

Gln

Ile
110

Pro

15

Ile

Ala

Pro

Ile

Thr

95

Lys

Gly

Phe

Pro

Ala

Ser

80

Asn



<223>

<400>

VH_T84.66

55

Gln Val Gln Leu

1

Ser

Tyr

Gly

Gln

65

Met

Ala

Gln

Val

Met

Arg

50

Gly

Glu

Pro

Gly

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

<220>
<223>

<400>

Lys Val
20

His Trp
35

Ile Asp

Arg Val

Leu Ser

Phe Gly
100

Thr Leu
115

56
106
PRT

Val

Ser

Val

Pro

Thr

Ser

85

Tyr

Val

Gln

Cys

Arg

Ala

Ile

70

Leu

Tyr

Thr

Ser

Lys

Gln

Asn

55

Thr

Arg

Val

Val

Artificial Sequence

VK_LABETUZUMAB

56

Gly

Ala

Ala

40

Gly

Ala

Ser

Ser

Ser
120

Ala

Ser

25

Pro

Asn

Asp

Glu

Asp

105

Ser

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Tyr

Val

Phe

Gln

Lys

Ser

75

Thr

Ala

Lys

Asn

Gly

Tyr

60

Thr

Ala

Met

Lys

Ile

Leu

45

Val

Ser

Val

Ala

Pro

Lys

30

Glu

Pro

Thr

Tyr
110

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Ser

Thr

Met

Phe

Tyr

80

Cys

Gly

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

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Val Gly Thr Ser

20

25

30



Val Ala Trp
35

Tyr Trp Thr
50

Ser Gly Ser
65

Glu Asp Ile

Phe Gly Gln

<210> 57

<211> 119
<212> PRT
<213>

<220>
<223>

<400> 57

Glu Val Gln
1

Ser Leu Arg

Trp Met Ser
35

Gly Glu Ile
50

Lys Asp Arg
65

Leu Gln Met

Tyr

Ser

Gly

Ala

Gly
100

Leu

Leu

20

Trp

His

Phe

Asp

Gln Gln

Thr Arg

Thr Asp
70

Thr Tyr
85

Thr Lys

VH_LABETUZUMAB

Val Glu
5

Ser Cys

Val Arg

Pro Asp

Thr Ile
70

Ser Leu
85

Lys

His

55

Phe

Tyr

Val

Artificial Sequence

Ser

Ser

Gln

Ser

55

Ser

Arg

Pro

40

Thr

Thr

Cys

Glu

Gly

Ala

Ala

40

Ser

Arg

Pro

Gly

Phe

Gln

Ile
105

Gly

Ser

25

Pro

Thr

Asp

Glu

Lys

Val

Thr

Gln

90

Lys

Gly

10

Gly

Gly

Ile

Asn

Asp
90

Ala Pro Lys Leu

45

Pro Ser Arg Phe

60

Ile Ser Ser Leu

75

Tyr Ser Leu Tyr

Val

Phe

Lys

Asn

Ala

75

Thr

Val

Asp

Gly

Tyr

60

Lys

Gly

Gln

Phe

Leu

45

Ala

Asn

Val

Pro

Thr

30

Glu

Pro

Thr

Tyr

Leu

Ser

Gln

Arg
95

Gly

15

Thr

Trp

Ser

Leu

Phe
95

Ile

Gly

Pro

80

Ser

Arg

Tyr

Ile

Leu

Phe

80

Cys



Ala Ser Leu Tyr Phe Gly Phe Pro Trp Phe Ala Tyr Trp Gly Gln Gly

100

Thr Pro Val Thr Val Ser Ser

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

<220>
<223>

<400>

115

58
118
PRT

Artificial Sequence

105

Constant hybrid-kappa light chain (H-CK 5)

58

Phe Gly Gly Gly

1

Pro

Thr

Lys

Glu

65

Ser

Ala

Phe

Ser

Ala

Val

50

Ser

Thr

Cys

Asn

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

Val

Ser
35

Gln

Val

Leu

Glu

Arg

115

59
110
PRT

Phe

20

Val

Trp

Thr

Thr

Val

100

Gly

Thr

Ile

Val

Lys

Glu

Leu

85

Thr

Glu

Phe

Cys

Val

Gln

70

Ser

His

Cys

Leu

Pro

Leu

Asp

55

Asp

Lys

Gln

Artificial Sequence

Thr

Pro

Leu

40

Asn

Ser

Ala

Gly

Val

Ser

25

Asn

Ala

Lys

Asp

Leu
105

Leu

10

Asp

Asn

Leu

Asp

Tyr

90

Ser

Gly

Glu

Phe

Gln

Ser

75

Glu

Ser

Arg

Gln

Tyr

Ser

60

Thr

Lys

Pro

Thr

Leu

Pro

45

Gly

Tyr

His

Val

110

Val

Lys

30

Arg

Asn

Ser

Lys

Thr
110

Ala

15

Ser

Glu

Ser

Leu

Val
95

Ala

Gly

Ala

Gln

Ser

80

Tyr

Ser



<220>
<223>

<400>

CEA VL 1B4

59

Ser Tyr Val Leu

1

Thr

His

Asn

Asn

65

Asp

Pro

Ala

Trp

Tyr

50

Ser

Glu

Asp

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

<220>
<223>

<400>

Arg

Tyr

35

Gly

Gly

Ala

Ala

60
11
PRT

Ile

20

Gln

Ile

Asn

Asp

Val
100

Thr

Thr

Gln

Arg

Thr

Tyr

85

Phe

Gln

Cys

Lys

Pro

Ala

70

Tyr

Gly

Pro

Gly

Pro

Ser

55

Thr

Cys

Gly

Artificial Sequence

CEA 1B4 CDRL1

60

Pro

Gly

Gly

40

Gly

Leu

Gln

Gly

Ser

Asn

25

Gln

Ile

Thr

Val

Thr
105

Val
10

Leu

Ala

Pro

Ile

Trp

90

Lys

Ser

Ile

Pro

Glu

Ser

75

Asp

Leu

Gly Gly Asn Leu Ile Gly Lys Asn Ala Val His

1

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

<220>

61
7
PRT

5

Artificial Sequence

10

Val

Gly

Val

Arg

60

Arg

Thr

Thr

Ala

Lys

Leu

45

Phe

Val

Leu

Val

Pro

Asn

30

Val

Ser

Glu

Lys

Leu
110

Gly

15

Ala

Ile

Gly

Ala

Leu
95

Lys

Val

Tyr

Ser

Gly

80

Glu



<223>
<400>
Asn Tyr
1

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

<220>
<223>

<400>

CEA 1B4 CDRL2

61

Gly Ile Arg Pro Ser
5

62

13

PRT

Artificial Sequence

CEA 1B4 CDRL3

62

Gln Val Trp Asp Thr Leu Lys Leu Glu Pro Asp Ala Val

1

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

<220>
<223>

<400>
Asp Ile
1

Asp Arg

Leu Tyr

Tyr Asp
50

Ser Gly
65

Asp Asp

5

63

107

PRT

Artificial Sequence
CEA VL C11

63

Gln Met Thr Gln Ser

Val Thr Ile Thr Cys
20

Trp Tyr Gln Gln Lys
35

Ala Ser Ile Leu Glu
55

Ser Gly Thr Glu Phe
70

Phe Ala Thr Tyr Tyr
85

Pro

Arg

Pro

40

Ser

Thr

Cys

Ser

Ala

25

Gly

Gly

Leu

Gln

10

Thr

10

Ser

Lys

Val

Thr

Gln
90

Leu

Gln

Ala

Pro

Ile

75

Arg

Ser

Leu

Pro

Ser

60

Ser

Leu

Ala

Ile

Lys

45

Arg

Ser

Ser

Ser

Ser

30

Leu

Phe

Leu

Trp

Val

15

Asn

Leu

Ser

Gln

Pro
95

Gly

Gly

Ile

Gly

Pro

80

Leu



Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 64

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA (C11 CDRL1

<400> 64

Arg Ala Ser Gln Leu Ile Ser Asn Gly Leu Tyr
1 5 10

<210> 65

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA C11 CDRL2

<400> 65

Asp Ala Ser Ile Leu Glu Ser
1 5

<210> 66

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA C11 CDRL3

<400> 66
Gln Gln Arg Leu Ser Trp Pro Leu Thr
1 5

<210> 67

<211> 217

<212> PRT

<213> Artificial Sequence

<220>



<223>

<400>

67

Gln Thr Val Vval

1

Thr

Asn

Leu

Ser

65

Gln

Arg

Val

Lys

Arg

145

Asn

Ser

Lys

Val

Tyr

Ile

50

Gly

Pro

Trp

Ala

Ser

130

Glu

Ser

Leu

Val

Thr

Ala

35

Gly

Ser

Glu

Val

Ala

115

Gly

Ala

Gln

Ser

Tyr
195

Leu
20

Asn

Gly

Leu

Asp

Phe

100

Pro

Thr

Lys

Glu

Ser

180

Ala

Thr

Thr

Trp

Thr

Leu

Glu

85

Gly

Ser

Ala

Val

Ser

165

Thr

Cys

Gln

Cys

Phe

Asn

Gly

70

Ala

Gly

Val

Ser

Gln

150

Val

Leu

Glu

Glu

Arg

Gln

Lys

55

Gly

Glu

Gly

Phe

Val

135

Trp

Thr

Thr

Val

huCD3 1B6 LC-hybrid kappa

Pro

Ser

Gln

40

Arg

Lys

Tyr

Thr

Ile

120

Val

Lys

Glu

Leu

Thr
200

Ser

Ser

25

Lys

Ala

Ala

Tyr

Lys

105

Phe

Cys

Val

Gln

Ser

185

His

Leu

10

Thr

Pro

Pro

Ala

Cys

90

Leu

Pro

Leu

Asp

Asp

170

Lys

Gln

Thr

Gly

Gly

Gly

Leu

75

Ala

Thr

Pro

Leu

Asn

155

Ser

Ala

Gly

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Ser

Asn

140

Ala

Lys

Asp

Leu

Ser

Val

Ala

45

Pro

Leu

Trp

Leu

Asp

125

Asn

Leu

Asp

Tyr

Ser
205

Pro

Thr

30

Pro

Ala

Ser

Tyr

Gly

110

Glu

Phe

Gln

Ser

Glu

190

Ser

Gly

15

Thr

Arg

Arg

Gly

Ala

95

Arg

Gln

Tyr

Ser

Thr

175

Pro

Gly

Ser

Gly

Phe

Ala

80

Asn

Thr

Leu

Pro

Gly

160

Tyr

His

Val



Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

68
217
PRT

215

Artificial Sequence

huCD3 1A10 LC-hybrid

68

Gln Thr Val Vval

1

Thr

Asn

Leu

Ser

65

Gln

Tyr

Val

Lys

Arg
145

Val

Tyr

Ile

50

Gly

Pro

Trp

Ala

Ser

130

Glu

Thr

Ala

35

Gly

Ser

Glu

Val

Ala

115

Gly

Ala

Leu

20

Asn

Gly

Leu

Asp

Phe

100

Pro

Thr

Lys

Thr

Thr

Trp

Thr

Leu

Glu

85

Gly

Ser

Ala

Val

Gln

Cys

Phe

Asn

Gly

70

Ala

Gly

Val

Ser

Gln
150

Glu

Arg

Gln

Lys

55

Gly

Glu

Gly

Phe

Val

135

Trp

kappa

Pro

Ser

Gln

40

Arg

Lys

Tyr

Thr

Ile

120

Val

Lys

Ser

Ser

25

Ala

Ala

Tyr

Lys

105

Phe

Cys

Val

Leu

10

Thr

Pro

Pro

Ala

Cys

90

Leu

Pro

Leu

Asp

Thr

Gly

Gly

Gly

Leu

75

Ala

Thr

Pro

Leu

Asn
155

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Ser

Asn

140

Ala

Ser

Val

Ala

45

Pro

Leu

Trp

Leu

Asp

125

Asn

Leu

Pro

Thr

30

Pro

Ala

Ser

Tyr

Gly

110

Glu

Phe

Gln

Gly

15

Thr

Arg

Arg

Gly

Lys

95

Arg

Gln

Tyr

Ser

Gly

Ser

Gly

Phe

Ala

80

Gly

Thr

Leu

Pro

Gly
160



Asn Ser Gln Glu

Ser Leu Ser Ser

180

Lys Val Tyr Ala

195

Thr Lys Ser Phe

210

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

<220>
<223>

<400>

69
217
PRT

Ser Val Thr Glu Gln

165

Thr Leu Thr Leu Ser

185

Cys Glu Val Thr His

200

Asn Arg Gly Glu Cys

215

Artificial Sequence

huCD3 1F8 LC-hybrid kappa

69

Gln Thr Val Vval

1

Thr

Asn

Leu

Ser

65

Gln

Lys

Val

Tyr

Ile

50

Gly

Pro

Trp

Thr

Ala

35

Gly

Ser

Glu

Val

Leu

20

Asn

Gly

Leu

Asp

Phe
100

Thr

Thr

Trp

Thr

Leu

Glu

85

Gly

Gln

Cys

Phe

Asn

Gly

70

Ala

Gly

Glu

Arg

Gln

Lys

55

Gly

Glu

Gly

Pro

Ser

Gln

40

Arg

Lys

Tyr

Thr

Ser

Ser

25

Ala

Ala

Tyr

Lys
105

Asp Ser Lys Asp

170

Lys Ala Asp Tyr

Gln Gly Leu Ser

Leu

10

Thr

Pro

Pro

Ala

Cys

90

Leu

Thr

Gly

Gly

Gly

Leu

75

Ala

Thr

Val

Ala

Gln

Thr

60

Thr

Leu

Val

205

Ser

Val

Ala

45

Pro

Leu

Trp

Leu

Ser Thr Tyr

175

Glu Lys His

190

Ser Pro Val

Pro

Thr

30

Pro

Ala

Ser

Tyr

Gly
110

Gly

15

Thr

Arg

Arg

Gly

Asp

95

Arg

Gly

Ser

Gly

Phe

Ala

80

Thr



Val

Lys

Arg

145

Asn

Ser

Lys

Thr

Ala

Ser

130

Glu

Ser

Leu

Val

Lys
210

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

<220>
<223>

<400>

Ala Pro
115

Gly Thr

Ala Lys

Gln Glu

Ser Ser
180

Tyr Ala
195

Ser Phe

70
217
PRT

Ser

Ala

Val

Ser

165

Thr

Cys

Asn

Val

Ser

Gln

150

Val

Leu

Glu

Arg

Phe

Val

135

Trp

Thr

Thr

Val

Gly
215

Artificial Sequence

huCD3 1A4 LC-hybrid kappa

70

Ile
120

Val

Lys

Glu

Leu

Thr

200

Glu

Phe

Cys

Val

Gln

Ser

185

His

Cys

Gln Thr Val val Thr Gln Glu Pro Ser

1

5

Thr Val Thr Leu Thr Cys Arg Ser Ser

20

25

Asn Tyr Ala Asn Trp Phe Gln Gln Lys

35

40

Leu Ile Gly Gly Thr Asn Lys Arg Ala

50

55

Pro

Leu

Asp

Asp

170

Lys

Gln

Pro

Leu

Asn

155

Ser

Ala

Gly

Ser

Asn

140

Ala

Lys

Asp

Leu

Leu Thr Val

10

Thr Gly Ala

Pro Gly Gln

Pro Gly Thr

60

Asp

125

Asn

Leu

Asp

Tyr

Ser
205

Ser

Val

Ala

45

Pro

Glu Gln

Phe Tyr

Gln Ser

Ser Thr
175

Glu Lys
190

Ser Pro

Pro Gly
15

Thr Thr
30

Pro Arg

Ala Arg

Leu

Pro

Gly

160

Tyr

His

Val

Gly

Ser

Gly

Phe



Ser

65

Gln

Arg

Val

Lys

Arg

145

Asn

Ser

Lys

Thr

Gly

Pro

Trp

Ala

Ser

130

Glu

Ser

Leu

Val

Lys
210

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

<220>
<223>

<400>

Ser

Glu

Val

Ala

115

Gly

Ala

Gln

Ser

Tyr

195

Ser

71
217
PRT

Leu

Asp

Phe

100

Pro

Thr

Lys

Glu

Ser

180

Ala

Phe

Leu

Glu

85

Gly

Ser

Ala

Val

Ser

165

Thr

Cys

Asn

Gly

70

Ala

Gly

Val

Ser

Gln

150

Val

Leu

Glu

Arg

Gly

Glu

Gly

Phe

Val

135

Trp

Thr

Thr

Val

Gly
215

Artificial Sequence

huCD3 1H4 LC-hybrid kappa

71

Lys

Tyr

Thr

Ile

120

Val

Lys

Glu

Leu

Thr

200

Glu

Ala

Tyr

Lys

105

Phe

Val

Gln

Ser

185

His

Cys

Ala

Cys

90

Leu

Pro

Leu

Asp

Asp

170

Lys

Gln

Leu

75

Ala

Thr

Pro

Leu

Asn

155

Ser

Ala

Gly

Thr

Leu

Val

Ser

Asn

140

Ala

Lys

Asp

Leu

Leu

Trp

Leu

Asp

125

Asn

Leu

Asp

Tyr

Ser
205

Ser

Tyr

Gly

110

Glu

Phe

Gln

Ser

Glu

190

Ser

Gly

Lys

95

Arg

Gln

Tyr

Ser

Thr

175

Pro

Ala

80

Gln

Thr

Leu

Pro

Gly

160

Tyr

His

Val

Gln Thr Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly

1

5

10

15



Thr

Asn

Leu

Ser

65

Gln

His

Val

Lys

Arg

145

Asn

Ser

Lys

Thr

Val

Tyr

Ile

50

Gly

Pro

Trp

Ala

Ser

130

Glu

Ser

Leu

Val

Lys
210

Thr

Ala

35

Gly

Ser

Glu

Val

Ala

115

Gly

Ala

Gln

Ser

Tyr

195

Ser

Leu

20

Asn

Gly

Leu

Asp

Phe

100

Pro

Thr

Lys

Glu

Ser

180

Ala

Phe

Thr

Trp

Thr

Leu

Glu

85

Gly

Ser

Ala

Val

Ser

165

Thr

Cys

Asn

Cys

Phe

Asn

Gly

70

Ala

Gly

Val

Ser

Gln

150

Val

Leu

Glu

Arg

Arg

Gln

Lys

55

Gly

Glu

Gly

Phe

Val

135

Trp

Thr

Thr

Val

Gly
215

Ser

Gln

40

Arg

Lys

Tyr

Thr

Ile

120

Val

Lys

Glu

Leu

Thr

200

Glu

Ser

25

Lys

Ala

Ala

Tyr

Lys

105

Phe

Cys

Val

Gln

Ser

185

His

Cys

Thr

Pro

Pro

Ala

Cys

90

Leu

Pro

Leu

Asp

Asp

170

Lys

Gln

Gly

Gly

Gly

Leu

75

Ala

Thr

Pro

Leu

Asn

155

Ser

Ala

Gly

Ala

Gln

Thr

60

Thr

Leu

Val

Ser

Asn

140

Ala

Lys

Asp

Leu

Val

Ala

45

Pro

Leu

Trp

Leu

Asp

125

Asn

Leu

Asp

Tyr

Ser
205

Thr

30

Pro

Ala

Ser

Tyr

Gly

110

Glu

Phe

Gln

Ser

Glu

190

Ser

Thr

Arg

Arg

Gly

Asn

95

Arg

Gln

Tyr

Ser

Thr

175

Pro

Ser

Gly

Phe

Ala

80

Gln

Thr

Leu

Pro

Gly

160

Tyr

His

Val



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

<220>
<223>

<400>

72
220
PRT

Artificial Sequence

CEA 2A3 LC-hybrid kappa

72

Gln Ser Ala

1

Ser

Ala

Met

Ser

65

Gln

Ala

Gly

Glu

Phe

145

Gln

Ile

Ile

Ile

50

Gly

Ala

Ile

Arg

Gln

130

Tyr

Ser

Thr

Val

35

Tyr

Ser

Glu

Gly

Thr

115

Leu

Pro

Gly

Leu

Ile

20

Ser

Thr

Lys

Asp

Pro

100

Val

Lys

Arg

Asn

Thr

Ser

Trp

Leu

Ser

Glu

85

Ala

Ala

Ser

Glu

Ser
165

Gln

Cys

Tyr

Ser

Gly

70

Ala

Val

Ala

Gly

Ala

150

Gln

Pro

Thr

Gln

Asp

55

Asn

Asp

Phe

Pro

Thr

135

Lys

Glu

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

Ser

120

Ala

Val

Ser

Ser

Thr

25

His

Pro

Ala

Tyr

Gly

105

Val

Ser

Gln

Val

Val

10

Ser

Pro

Ser

Ser

Cys

90

Gly

Phe

Val

Trp

Thr
170

Ser

Ser

Gly

Gly

Leu

75

Ser

Thr

Ile

Val

Lys

155

Glu

Gly

Asp

Lys

Val

60

Thr

Ser

Lys

Phe

Cys

140

Val

Gln

Ser

Val

Ala

45

Ser

Ile

Trp

Leu

Pro

125

Leu

Asp

Asp

Pro

Ile

30

Pro

Asn

Ser

Asp

Thr

110

Pro

Leu

Asn

Ser

Gly

15

Glu

Lys

Arg

Gly

Thr

95

Val

Ser

Asn

Ala

Lys
175

Gln

Asn

Pro

Phe

Leu

80

Phe

Leu

Asp

Asn

Leu

160

Asp



Ser Thr Tyr Ser Leu Ser Ser Thr

180

Glu Lys His Lys Val Tyr Ala Cys

195

200

Ser Pro Val Thr Lys Ser Phe Asn

210

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

<220>
<223>

<400>

73
214
PRT

215

Artificial Sequence

CEA C11 LC (VKCK_C11)

73

Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Asp

Thr

Pro

Arg

Tyr

Asp

50

Gly

Asp

Phe

Ser

Val

Trp

35

Ala

Ser

Phe

Gly

Val
115

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

Thr

Ile

Gln

Ile

Thr

Thr

85

Gly

Ile

Gln

Thr

Gln

Leu

Glu

70

Thr

Phe

Ser

Cys

Lys

Glu

55

Phe

Tyr

Lys

Pro

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Pro
120

Leu Thr Leu Ser

185

Glu

Arg

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Val Thr His

Gly Glu Cys

Thr

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Leu

Gln

Ala

Pro

Ile

75

Lys

Glu

220

Ser

Leu

Pro

Ser

60

Ser

Leu

Arg

Gln

Lys Ala Asp Tyr

190

Gln Gly Leu Ser

205

Ala

Ile

Lys

45

Arg

Ser

Ser

Thr

Leu
125

Ser

Ser

30

Leu

Phe

Leu

Trp

Val

110

Lys

Val

15

Asn

Leu

Ser

Gln

Pro

95

Ala

Ser

Gly

Gly

Ile

Gly

Pro

80

Leu

Ala

Gly



Thr Ala
130

Lys Val
145

Glu Ser

Ser Thr

Ala Cys

Phe Asn
210

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

<220>
<223>

<400>

Ser Tyr
1

Thr Ala

His Trp

Asn Tyr
50

Asn Ser
65

Ser

Gln

Val

Leu

Glu
195

Arg

74
216
PRT

Val

Trp

Thr

Thr

180

Val

Gly

Val

Lys

Glu

165

Leu

Thr

Glu

Cys

Val

150

Gln

Ser

His

Cys

Leu

135

Asp

Asp

Lys

Gln

Artificial Sequence

Leu

Asn

Ser

Ala

Gly
200

Asn

Ala

Lys

Asp

185

Leu

Asn

Leu

Asp

170

Tyr

Ser

CEA 1B4 LCEA 1B4 LC (VLCL_1B4)

74

Val

Arg

Tyr

35

Gly

Gly

Leu

Ile

20

Gln

Ile

Asn

Thr

Thr

Gln

Arg

Thr

Gln

Cys

Lys

Pro

Ala
70

Pro

Gly

Pro

Ser

55

Thr

Pro

Gly

Gly

40

Gly

Leu

Ser

Asn

25

Gln

Ile

Thr

Val

10

Leu

Ala

Pro

Ile

Phe

Gln

155

Ser

Glu

Ser

Ser

Ile

Pro

Glu

Ser
75

Tyr

140

Ser

Thr

Lys

Pro

Val

Gly

Val

Arg

60

Arg

Pro

Gly

Tyr

His

Val
205

Ala

Lys

Leu

45

Phe

Val

Arg

Asn

Ser

Lys

190

Thr

Pro

Asn

30

Val

Ser

Glu

Glu

Ser

Leu

175

Val

Lys

Gly

15

Ala

Ile

Gly

Ala

Ala

Gln

160

Ser

Tyr

Ser

Lys

Val

Tyr

Ser

Gly
80



Asp

Pro

Pro

Leu

Pro

145

Ala

Ala

Arg

Thr

Glu

Asp

Lys

Gln

130

Gly

Gly

Ala

Ser

Val
210

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

<220>
<223>

<400>

Ala

Ala

Ala

115

Ala

Ala

Val

Ser

Tyr

195

Ala

75
218
PRT

Asp

Val

100

Ala

Asn

Val

Glu

Ser

180

Ser

Pro

Tyr

85

Phe

Pro

Lys

Thr

Thr

165

Tyr

Cys

Thr

Tyr

Gly

Ser

Ala

Val

150

Thr

Leu

Gln

Glu

Cys

Gly

Val

Thr

135

Ala

Thr

Ser

Val

Cys
215

Artificial Sequence

Gln

Gly

Thr

120

Leu

Trp

Pro

Leu

Thr

200

Ser

Val

Thr

105

Leu

Val

Lys

Ser

Thr

185

His

Trp

90

Lys

Phe

Cys

Ala

Lys
170

Pro

Glu

Asp

Leu

Pro

Leu

Asp

155

Gln

Glu

Gly

CEA 1B4 LC-hybrid kappa (VLCK_1B4)

75

Thr

Thr

Pro

Ile

140

Ser

Ser

Gln

Ser

Leu

Val

Ser

125

Ser

Ser

Asn

Trp

Thr
205

Lys

Leu

110

Ser

Asp

Pro

Asn

Lys

190

Val

Leu

95

Gly

Glu

Phe

Val

Lys

175

Ser

Glu

Glu

Gln

Glu

Tyr

Lys

160

Tyr

His

Lys

Ser Tyr Val Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Lys

1

5

10

15

Thr Ala Arg Ile Thr Cys Gly Gly Asn Leu Ile Gly Lys Asn Ala Val

20

25

30



His

Asn

Asn

65

Asp

Pro

Thr

Leu

Pro

145

Gly

Tyr

His

Val

Trp

Tyr

50

Ser

Glu

Asp

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

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

<220>

Tyr

35

Gly

Gly

Ala

Ala

Ala
115

Ser

Glu

Ser

Leu

Val
195

Lys

76
645
DNA

Gln

Ile

Asn

Asp

Val

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Gln

Arg

Thr

Tyr

85

Phe

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Pro

Ala

70

Gly

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Pro

Ser

55

Thr

Cys

Gly

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

Artificial Sequence

Gly

40

Gly

Leu

Gln

Gly

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

Gln

Ile

Thr

Val

Thr

105

Ile

Val

Lys

Glu

Leu

185

Thr

Glu

Ala

Pro

Ile

Trp

90

Lys

Phe

Cys

Val

Gln

170

Ser

His

Cys

Pro

Glu

Ser

75

Asp

Leu

Pro

Leu

Asp

155

Asp

Lys

Gln

Val

Arg

60

Arg

Thr

Thr

Pro

Leu

140

Asn

Ser

Ala

Gly

Leu

45

Phe

Val

Leu

Val

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Val

Ser

Glu

Lys

Leu

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Ile

Gly

Ala

Leu

95

Gly

Glu

Phe

Gln

Ser

175

Glu

Ser

Tyr

Ser

Gly

80

Glu

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro



<223>

<400> 76
gacatccaga

atcacttgcc
gggaaagccc
aggttcagcg
gatgattttg
gggaccaagg
tctgatgagc
cccagagagg
gagagtgtca
ctgagcaaag
ctgagctcgc
<210> 77

<211> 651
<212> DNA

<213>

<220>
<223>

<400> 77
tcctatgtgc

acctgtgggg
caggcccctg
ttctctggcet
gatgaggcceg
ttcggceggag
ctgttcccgc
agtgacttct
gcgggagtgg

tatctgagcc

VKCK_C11 (DNA)

tgacccagtc
gggccagtca
ctaagctcct
gcagtggatc
caacttatta
tggaaatcaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

ccgtcacaaa

VLCL_1B4 (DNA)

tgactcagcc
gaaaccttat
tgctggtcat
ccaactctgg
actattactg
ggaccaagct
cctcctctga
acccgggagc
agaccaccac

tgacgcctga

tccttccacc
gcttattagt
gatctatgat
tgggacagag
ctgtcagcag
acgtacggtg
tggaactgcc
gtggaaggtyg
cagcaaggac
gaaacacaaa

gagcttcaac

Artificial Sequence

accctcagtg
tggaaagaat
ctataattat
gaacacggcc
tcaggtgtgg
gaccgtccta
ggagcttcaa
cgtgacagtg
accctccaaa

gcagtggaag

ctgtctgcat
aatggtttgt
gcttccattt
ttcactctca
cgtctcagct
gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca

gtctacgcct

aggggagagt

tcagtggccc
gctgtgcact
ggtattcggc
accctgacca
gatactctta
ggtcagccca
gccaacaagg
gcttggaaag
caaagcaaca

tcccacagaa

ctgtaggaga
attggtatca
tggaaagtgg
ccatcagcag
ggcctctcac
ctgtcttcat
gcctgectgaa
tccaatcggg
gcctcagcag
gcgaagtcac

gttaa

caggaaagac
ggtaccagca
cctcagggat
tcagcagggt
agcttgagcc
aggctgcccc
ccacactggt
cagatagcag
acaagtacgc

gctacagctg

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcect
tttcggccaa
cttcccgcca
taacttctat
taactcccag
caccctgacg

ccatcagggc

ggccaggatt
gaagccaggc
tcctgagcga
cgaagccggg
tgatgctgtg
ctcggtcact
gtgtctcata
ccccgtcaag
ggccagcagce

ccaggtcacg

60

120

180

240

300

360

420

480

540

600

645

60

120

180

240

300

360

420

480

540

600



catgaaggga gcaccgtgga gaagacagtg gcccctacag aatgttcata a

<210> 78

<211> 651
<212> DNA
<213>

<220>
<223>

<400> 78
gaaattgtgt

ctctcctgcea
ggccaggctc
aggttcagtg
gaagattttg
ggccaaggga
ccgccatctg
ttctatccca
tcccaggaga
ctgacgctga

cagggcctga

<210> 79

<211> 657
<212> DNA
<213>

<220>
<223>

<400> 79
cagtctgccc

tcctgcactg
cacccaggca

tctaatcgct

caggctgagg

VKCK_2F2 (AB1)

tgacacagtc

gggccagtca
ccaggctcct
gcagtgggtc
cagtttatta
ccaaggtgga
atgagcagtt
gagaggccaa
gtgtcacaga
gcaaagcaga

gctcgececgt

tgactcagcc
gaaccagcag
aagcccccaa

tctctggctc

acgaggctga

Artificial Sequence

(DNA)

tccagccacc
gtctgttaat
catctatcat
tgggacagac
ctgtcagcag
aatcaaacgt
gaaatctgga
agtacagtgg
gcaggacagc
ctacgagaaa

cacaaagagc

Artificial Sequence

VLCL_2A3 (AB8) (DNA)

tgcctccgtg
tgacgttatt
acccatgatt
caagtctggc

ttattactgc

ctgtctttgt
tctaatttaa
gggtccaata
ttcactctca
tttgatctta
acggtggctg
actgcctctg
aaggtggata
aaggacagca
cacaaagtct

ttcaacaggg

tctgggtctc
gagaatgcta
tatactctta
aacacggcct

agctcatggg

ctccagggga

attggtacca

gggccactgg
ccatcagcag
ggcatgagca
caccatctgt
ttgtgtgect
acgccctcca
cctacagcct
acgcctgcga

gagagtgtta

ctggacagtc
ttgtctcctg
gtgatcggcc
ccctgaccat

atacttttgc

aagagccacc
acagaaacct
catcccagcc
cctagagcct
taataccttc
cttcatcttc
gctgaataac
atcgggtaac
cagcagcacc
agtcacccat

a

gatcaccatc
gtaccaacag
ctcaggggtt
ctctgggctc

gattggtcct

651

60

120

180

240

300

360

420

480

540

600

651

60

120

180

240

300



gctgtgttcg
gtcactctgt
ctcataagtg
gtcaaggcegg
agcagctatc
gtcacgcatg
<210>
<211>

<212>
<213>

80
1365
DNA

<220>
<223>

<400> 80
gaggtgcagc

tcctgtgcag
cccgggaaag
tactatgctg
gcgtatctgc
cacgggaatt
gtcacagtct
aagagcacct
ccggtgacag
gtcctacagt
ttgggcaccc
aagagagttg
gaactcctgg
atctcccgga

gtcaagttca

gaggagcagt

gcggagggac
tcccgecectc
acttctaccc
gagtggagac
tgagcctgac

aagggagcac

tggtggagtc
cctctgggtt
ggctggagtg
actcggtgaa
aaatgaacag
tcggcaattc
cgagcgcctc
ctgggggcac
tctcgtggaa
cctcaggact
agacctacat
agcccaaatc
ggggaccgtc
cccctgaggt
actggtacgt

aCaacagcac

caagctgacc
ctctgaggag
gggagccgtg
caccacaccc
gcctgagcag

cgtggagaag

Artificial Sequence

tgggggagsc
caccttcaac
ggttggeegt
agacaggttc
cctgaaaacc
ttatgtctcg
caccaagggc
agcggccctg
ctcaggagcc
ctactccctc
ctgcaacgtg
ttgtgacaaa
agtcttcctc
cacatgcgtg
ggacggcgtg

gtaccgtgtg

gtcctaggtc
cttcaagcca
acagtggctt
tccaaacaaa
tggaagtccc

acagtggccc

ttggtccagc
acctatgcta
attagaagca
accatctcca
gaggacacgg
tggttcgctt
ccatcggtct
ggctgectgg
ctgaccagcg
agcagcgtgg
aatcacaagc
actcacacat
ttccccccaa
gtggtggacg
gaggtgcata

gtcagcgtcc

agcccaaggce
acaaggccac
ggaaagcaga
gcaacaacaa
acagaagcta

ctacagaatg

Common heavy chain VHCH (wild-type; DNA)

ctgggggsgtc

tgaactgggt
aatataacaa
gagatgattc
ccgtgtatta
actggggcca
tccccctggce
tcaaggacta
gcgtgcacac
tgactgtgcc
ccagcaacac
gcccaccgtg
aacccaagga
tgagccacga
atgccaagac

tcaccgtcct

tgccccctceg
actggtgtgt
tagcagcccc
gtacgcggcc
cagctgccag

ttcataa

cctgaaactc
ccgccaggcect
ttacgcgaca
aaagaacacg
ctgtgtgaga
agggactctg
accctcctcc
cttccccgaa
cttcccggcet
ctccagcagc
caaggtggac
cccagcacct
caccctcatg
agaccctgag
aaagccgegg

gcaccaggac

360

420

480

540

600

657

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



tggctgaatg
gagaaaacca
ccatctcggg
tatcccagceg
accacgcctc
gacaagtcca
cacaaccact
<210> 81

<211> 11

<212> PRT

<213>

<220>

<223> CEA

<400> 81

gcaaggagta
tctccaaagc
aggagatgac
acatcgccgt
ccgtgectgga
ggtggcagca

acacgcagaa

AB13 CDRL1

caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctccgacggc

ggggaacgtc

gagcctctcc

Artificial Sequence

gtctccaaca
ccccgagaac
gtcagcctga
agcaacgggc
tccttcttcc
ttctcatgct

ctgtctccgg

Arg Ala Ser Gln Ser Val Asn Ser Asn Leu Asn

1

<210> 82
<211> 7
<212> PRT
<213>

<220>
<223>

<400> 82

5

CEA AB13 CDRL2

Artificial Sequence

His Gly Ser Asn Arg Ala Thr

1

<210> 83
<211> 11
<212> PRT
<213>

<220>
<223>

<400> 83

5

CEA AB13 CDRL3

Artificial Sequence

10

aagccctccc
cacaggtgta
cttgcctggt
agccggagaa
tctatagcaa
ccgtgatgca

gttaa

agcccccatc
taccctgccc
caaaggcttc
caactacaag
gctcaccgtg

tgaggctctg

1020

1080

1140

1200

1260

1320

1365



Gln Gln Phe Asp Tyr Phe Met Asn Lys Asn Thr
1 5 10

<210> 84

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB14 CDRL1

<400> 84

Arg Ala Ser Gln Ser Val Asn Ser Asn Leu Asn
1 5 10

<210> 85

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB14 CDRL2

<400> 85

His Gly Ser Asn Arg Ala Thr
1 5

<210> 86

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB14 CDRL3

<400> 86

Gln Gln Phe Asp Tyr Phe Arg Glu Ser Asn Thr
1 5 10

<21e> 87

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB15 CDRL1



<400> 87

Arg Ala Ser Gln Thr Val Asn Asn Asn Leu Asn
1 5 10

<210> 88

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB15 CDRL2

<400> 88

Tyr Ala Ser Asn Arg Ala Thr
1 5

<210> 89

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB15 CDRL3

<400> 89

Gln Gln Phe Asn Tyr His His Glu His Asn Thr
1 5 10

<210> 90

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB17 CDRL1

<400> 90
Arg Ala Ser Gln Ser Val Asn Ser Asn Leu Asn
1 5 10

<210> 91

<211> 7

<212> PRT

<213> Artificial Sequence

<220>



<223> CEA AB17 CDRL2
<400> 91

His Gly Ser Asn Arg Ala Thr
1 5

<210> 92

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB17 CDRL3

<400> 92

Gln Gln Phe Asp Tyr Phe Lys Glu His Asn Thr
1 5 10

<210> 93

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB20 CDRL1

<400> 93

Arg Ala Ser Gln Ser Val Asn Ser Asn Leu Asn
1 5 10

<210> 94

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB20 CDRL2

<400> 94

His Gly Ser Asn Arg Ala Thr
1 5

<210> 95

<211> 11

<212> PRT

<213> Artificial Sequence



<220>
<223> CEA AB20 CDRL3

<400> 95

Gln Gln Phe Asp Tyr Phe Arg Glu Leu Asn Thr
1 5 10

<210> 96

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB54 CDRL1

<400> 96

Arg Ala Ser Gln Glu Val His Lys Asn Leu Asn
1 5 10

<210> 97

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB54 CDRL2

<400> 97
His Ser Ser Asn Arg Ala Thr
1 5

<210> 98

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB54 CDRL3

<400> 98
Gln Gln Phe Asn Tyr His His Glu His Asn Thr
1 5 10

<210> 99
<211> 11



<212> PRT
<213> Artificial Sequence

<220>
<223> CEA AB60 CDRL1

<400> 99

Arg Ala Ser Gln Thr Val Asn Ala Asn Leu Asn
1 5 10

<210> 100

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB60 CDRL2

<400> 100

Tyr Ala Ser Asn Arg Ala Thr
1 5

<210> 101

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB60 CDRL3

<400> 101
Gln Gln Phe Asp Tyr His Asn Glu His Asn Thr
1 5 10

<210> 102

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB66 CDRL1

<400> 102

His Ser Ser Gln Val Val Asn Lys Asn Leu Asn
1 5 10



<210> 103

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB66 CDRL2

<400> 103

His Gly Ser Asn Arg Ala Thr
1 5

<210> 104

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB66 CDRL3

<400> 104

Gln Gln Phe Asp Tyr Phe Arg Glu His Asn Thr
1 5 10

<210> 105

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB71 CDRL1

<400> 105

Arg Ala Ser Gln Ser Val Asn Ser Asn Leu Asn
1 5 10

<210> 106

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB71 CDRL2

<400> 106

His Ser Ser Asn Arg Pro His
1 5



<210> 107

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB71 CDRL3

<400> 107

Gln Gln Phe Asp Tyr Phe Lys Glu His Asn Thr
1 5 10

<210> 108

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB72 CDRL1

<400> 108

Arg Ala Ser Gln Ser Val Asn Ser Asn Leu Asn
1 5 10

<210> 109

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB72 CDRL2

<400> 109
His Ser Thr Asn Arg Pro Arg
1 5

<210> 110

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB72 CDRL3

<400> 110



Gln Gln Phe Asp Tyr Phe Lys Glu Tyr Asn Thr

1

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

<220>
<223>

<400>

5 10

111
11
PRT
Artificial Sequence

CEA AB73 CDRL1

111

Arg Ala Ser Gln Ser Val Asn Ser Asn Leu Asn

1

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

<220>
<223>

<400>

5 10

112

7

PRT

Artificial Sequence

CEA AB73 CDRL2

112

His Ser Asn Asn Arg Pro His

1

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

<220>
<223>

<400>

5

113
11
PRT
Artificial Sequence

CEA AB73 CDRL3

113

Gln Gln Phe Asp Tyr Phe Arg Glu Tyr Asn Thr

1

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

<220>
<223>

5 10

114
109
PRT
Artificial Sequence

CEA AB13 VL variable light chain region



<400> 114

Glu Ile Val Leu Thr Gln

1 5

Ser

Glu Ala Thr

20

Arg Leu Ser Cys

Leu Asn Trp Gln Gln

35

Tyr Lys

Ala
55

His Ser Asn

50

Tyr Gly Arg

Ser Ser Thr Phe

65

Gly Gly Asp

70

Glu Phe Ala Val

85

Asp Tyr Tyr

Thr Phe

100

Lys Asn Gly Gln Gly

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

115
109
PRT
Artificial Sequence

220>
<223> CEA AB14 VL variable

<400> 115

Glu Ile Val Leu Thr Gln Ser
1 5

Glu Arg Ala Thr Leu Ser Cys
20

Leu Asn Trp Tyr Gln Gln Lys
35

Tyr Tyr Ala Ser Asn Arg Ala
50 55

Ala Thr

10

Pro

Ala
25

Arg Ser

Pro Gln

40

Gly

Thr Gly Ile

Thr Leu Thr

Gln Gln

90

Cys

Thr Lys Val

105

light chain

Pro Ala Thr
10

Arg Ala Ser
25

Pro Gly Gln
40

Thr Gly Ile

Leu Ser Leu

Gln Ser Val

Ala Pro Arg

45

Ala
60

Pro Arg

Ile
75

Ser Ser

Phe Asp Tyr

Glu Ile Lys

region

Leu Ser Leu

Gln Thr Val

Ser Pro Arg
45

Pro Ala
60

Arg

Ser

Asn

30

Leu

Phe

Leu

Phe

Ser

Asn

30

Leu

Phe

Pro
15

Gly

Ser Asn

Leu Ile

Ser Gly

Glu Pro

80

Met
95

Asn

Pro Gly

15

Asn Asn

Leu Ile

Ser Gly



Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65

70

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln

85

90

His Asn Thr Phe Gly Gln Gly Thr Lys Val

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

<220>
<223>

<400>

116
109
PRT

100

Artificial Sequence

CEA AB15

116

Glu Ile Vval Leu

1

Glu

Leu

Tyr

Ser

65

Glu

His

Arg

Asn

Tyr

50

Gly

Asp

Asn

<210>
<211>

Ala

Trp

35

Ala

Ser

Phe

Thr

117
109

Thr

20

Tyr

Ser

Gly

Ala

Phe
100

VL variable

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Gln

Ser

Gln

Arg

Asp

70

Tyr

Gln

Ser

Cys

Lys

Ala

55

Phe

Tyr

Gly

105

light chain

Pro

Arg

Pro

40

Thr

Thr

Cys

Thr

Ala

Ala

25

Gly

Gly

Leu

Gln

Lys
105

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Val

Ile Ser Ser Leu Glu Pro

75

80

Phe Asn Tyr His His Glu

Glu Ile Lys

region

Leu

Gln

Ser

Pro

Ile

75

Phe

Glu

Ser

Thr

Pro

Ala

60

Ser

Asn

Ile

Leu

Val

Arg

45

Arg

Ser

Tyr

Lys

Ser

Asn

30

Leu

Phe

Leu

His

95

Pro

15

Asn

Leu

Ser

Glu

His
95

Asn

Ile

Gly

Pro

80

Glu



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

CEA AB17

117

Glu Ile Vval Leu

1

Glu

Leu

Tyr

Ser

65

Glu

His

Arg

Asn

His

50

Gly

Asp

Asn

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

<220>
<223>

<400>

Ala

Trp

35

Gly

Ser

Phe

Thr

118
109
PRT

Thr

20

Tyr

Ser

Gly

Ala

Phe
100

VL variable

Thr Gln Ser

Leu Ser Cys

Gln Gln Lys

Asn Arg Ala
55

Thr Asp Phe
70

Val Tyr Tyr
85

Gly Gln Gly

Artificial Sequence

light chain

Pro

Arg

Pro

40

Thr

Thr

Cys

Thr

Ala

Ala

25

Gly

Gly

Leu

Gln

Lys
105

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Val

region

Leu

Gln

Ala

Pro

Ile

75

Phe

Glu

Ser

Ser

Pro

Ala

60

Ser

Asp

Ile

CEA AB20 VL variable light chain region

118

Leu

Val

Arg

45

Arg

Ser

Tyr

Lys

Ser

Asn

30

Leu

Phe

Leu

Phe

Pro

15

Ser

Leu

Ser

Glu

Lys
95

Gly

Asn

Ile

Gly

Pro

80

Glu

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1

5

10

15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Asn Ser Asn

20

25

30



Leu Asn Trp Tyr
35

Tyr His Gly Ser
50

Ser Gly Ser Gly
65

Glu Asp Phe Ala

Leu Asn Thr Phe
100

<210> 119
<211> 109
<212> PRT

Gln Gln

Asn Arg

Thr Asp
70

Val Tyr
85

Gly Gln

Lys

Ala

55

Phe

Tyr

Gly

<213> Artificial Sequence

<220>
<223> CEA AB54

<400> 119
Glu Ile Vval Leu
1

Glu Arg Ala Thr
20

Leu Asn Trp Tyr
35

Tyr His Ser Ser
50

Ser Gly Ser Gly
65

Glu Asp Phe Ala

VL variable

Thr Gln

Leu Ser

Gln Gln

Asn Arg

Thr Asp

70

Val Tyr
85

Ser

Cys

Lys

Ala

55

Phe

Tyr

Pro Gly

40

Thr Gly

Thr Leu

Cys Gln

Thr Lys
105

Gln

Ile

Thr

Gln

90

Val

light chain

Pro Ala

Arg Ala
25

Pro Gly

40

Thr Gly

Thr Leu

Cys Gln

Thr

10

Ser

Gln

Ile

Thr

Gln
90

Ala Pro Arg Leu

Pro Ala
60

Ile Ser
75

Phe Asp

Glu Ile

region

Leu Ser

Gln Glu

Ala Pro

Pro Ala

60

Ile Ser
75

Phe Asn

45

Arg

Ser

Tyr

Lys

Leu

Val

Arg

45

Arg

Ser

Tyr

Phe

Leu

Phe

Ser

His

30

Leu

Phe

Leu

His

Leu

Ser

Glu

Arg
95

Pro

15

Lys

Leu

Ser

Glu

His
95

Ile

Gly

Pro

80

Glu

Gly

Asn

Ile

Gly

Pro

80

Glu



His Asn Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

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

<220>
<223>

<400>

120
109
PRT

100

Artificial Sequence

CEA AB60

120

Glu Ile Vval Leu

1

Glu

Leu

Tyr

Ser

65

Glu

His

Arg

Asn

Tyr

50

Gly

Asp

Asn

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

<220>
<223>

<400>

Ala

Trp

35

Ala

Ser

Phe

Thr

121
109
PRT

Thr

20

Tyr

Ser

Gly

Ala

Phe
100

VL variable

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Gln

Ser

Gln

Arg

Asp

70

Tyr

Gln

Ser

Cys

Lys

Ala

55

Phe

Tyr

Gly

Artificial Sequence

105

light chain

Pro

Arg

Pro

40

Thr

Thr

Cys

Thr

Ala

Ala

25

Gly

Gly

Leu

Gln

Lys
105

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Val

region

Leu

Gln

Ala

Pro

Ile

75

Phe

Glu

Ser

Thr

Pro

Ala

60

Ser

Asp

Ile

CEA AB66 VL variable light chain region

121

Leu

Val

Arg

45

Arg

Ser

Tyr

Lys

Ser

Asn

30

Leu

Phe

Leu

His

Pro

15

Ala

Leu

Ser

Glu

Asn
95

Gly

Asn

Ile

Gly

Pro

80

Glu

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1

5

10

15



Glu

Leu

Tyr

Ser

65

Glu

His

Arg

Asn

His

50

Gly

Asp

Asn

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

<220>
<223>

<400>

Ala

Trp

35

Gly

Ser

Phe

Thr

122
109
PRT

Thr

20

Tyr

Ser

Gly

Ala

Phe
100

Leu

Gln

Asn

Thr

Val

85

Gly

Ser

Gln

Arg

Asp

70

Tyr

Gln

Cys

Lys

Ala

55

Phe

Tyr

Gly

Artificial Sequence

CEA AB71 VL variable

122

Glu Ile Vval Leu

1

Glu Arg Ala Thr

20

Leu Asn Trp Tyr

35

Tyr His Ser Ser

50

Ser Gly Ser Gly

65

Thr

Leu

Gln

Asn

Thr

Gln

Ser

Gln

Arg

Asp
70

Ser

Cys

Lys

Pro

55

Phe

His Ser
25

Pro Gly

40

Thr Gly

Thr Leu

Cys Gln

Thr Lys
105

Ser

Gln

Ile

Thr

Gln

90

Val

light chain

Pro Ala

Arg Ala
25

Pro Gly
40

His Gly

Thr Leu

Thr

10

Ser

Gln

Ile

Thr

Gln Val

Ala Pro

Pro Ala

60

Ile Ser
75

Phe Asp

Glu Ile

region

Leu Ser

Gln Ser

Ala Pro

Pro Ala

60

Ile Ser
75

Val

Arg

45

Arg

Ser

Tyr

Lys

Leu

Val

Arg

45

Arg

Ser

Asn

30

Leu

Phe

Leu

Phe

Ser

Asn

30

Leu

Phe

Leu

Lys

Leu

Ser

Glu

Arg
95

Pro

15

Ser

Leu

Ser

Glu

Asn

Ile

Gly

Pro

80

Glu

Gly

Asn

Ile

Gly

Pro
80



Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Phe Asp Tyr Phe Lys Glu

85

90

His Asn Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

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

<220>
<223>

<400>

100

123
109
PRT

Artificial Sequence

CEA AB72

123

Glu Ile Vval Leu

1

Glu

Leu

Tyr

Ser

65

Glu

Tyr

Arg

Asn

His

50

Gly

Asp

Asn

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

<220>

Ala Thr
20

Trp Tyr
35

Ser Thr

Ser Gly

Phe Ala

Thr Phe
100

124
109
PRT

VL variable

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Gln

Ser

Gln

Arg

Asp

70

Tyr

Gln

Ser

Cys

Lys

Pro

55

Phe

Tyr

Gly

Artificial Sequence

105

light chain

Pro

Arg

Pro

40

Arg

Thr

Cys

Thr

Ala

Ala

25

Gly

Gly

Leu

Gln

Lys
105

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Val

region

Leu

Gln

Ala

Pro

Ile

75

Phe

Glu

Ser

Ser

Pro

Ala

60

Ser

Asp

Ile

Leu

Val

Arg

45

Arg

Ser

Tyr

Lys

Ser

Asn

30

Leu

Phe

Leu

Phe

95

Pro

15

Ser

Leu

Ser

Glu

Lys
95

Gly

Asn

Ile

Gly

Pro

80

Glu



<223>

<400>

CEA AB73

124

Glu Ile Vval Leu

1

Glu

Leu

Tyr

Ser

65

Glu

Tyr

Arg

Asn

His

50

Gly

Asp

Asn

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

<220>
<223>

<400>

Ala

Trp

35

Ser

Ser

Phe

Thr

125
216
PRT

Thr

20

Asn

Gly

Ala

Phe
100

VL variable

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Gln

Ser

Gln

Arg

Asp

70

Tyr

Gln

Ser

Cys

Lys

Pro

55

Phe

Tyr

Gly

Artificial Sequence

light chain

Pro

Arg

Pro

40

His

Thr

Cys

Thr

CEA AB13 LC light chain

125

Glu Ile Val Leu Thr Gln Ser Pro

1

5

Glu Arg Ala Thr Leu Ser Cys Arg

20

Ala Thr
10

Ala Ser
25

Gly Gln

Gly Ile

Leu Thr

Gln Gln

90

Lys Vval
105

region

Leu

Gln

Ala

Pro

Ile

75

Phe

Glu

Ser

Ser

Pro

Ala

60

Ser

Asp

Ile

Ala Thr Leu Ser

10

Ala Ser Gln Ser

25

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro

35

40

Leu Ser Pro
15

Val Asn Ser
30

Arg Leu Leu
45

Arg Phe Ser

Ser Leu Glu

Tyr Phe Arg
95

Lys

Leu Ser Pro
15

Val Asn Ser
30

Arg Leu Leu
45

Gly

Asn

Ile

Gly

Pro

80

Glu

Gly

Asn

Ile



Tyr

Ser

65

Glu

Lys

Ala

Ser

Glu

145

Ser

Leu

Val

Lys

His

50

Gly

Asp

Asn

Ala

Gly

130

Ala

Gln

Ser

Tyr

Ser
210

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

<220>
<223>

<400>

Gly Ser

Ser Gly

Phe Ala

Thr Phe
100

Pro Ser
115

Thr Ala

Lys Val

Glu Ser

Ser Thr
180

Ala Cys
195

Phe Asn

126
216
PRT

Asn

Thr

Val

85

Gly

Val

Ser

Gln

Val

165

Leu

Glu

Arg

Arg

Asp

70

Tyr

Gln

Phe

Val

Trp

150

Thr

Thr

Val

Gly

Ala

55

Phe

Tyr

Gly

Ile

Val

135

Lys

Glu

Leu

Thr

Glu
215

Artificial Sequence

Thr

Thr

Cys

Thr

Phe

120

Cys

Val

Gln

Ser

His

200

Cys

CEA AB14 LC light chain

126

Gly

Leu

Gln

Lys

105

Pro

Leu

Asp

Lys
185

Gln

Ile

Thr

Gln

90

Val

Pro

Leu

Asn

Ser

170

Ala

Gly

Pro

Ile

75

Phe

Glu

Ser

Asn

Ala

155

Lys

Asp

Leu

Ala

60

Ser

Asp

Ile

Asp

Asn

140

Leu

Asp

Tyr

Ser

Arg

Ser

Tyr

Lys

Glu

125

Phe

Gln

Ser

Glu

Ser
205

Phe

Leu

Phe

Arg

110

Gln

Tyr

Ser

Thr

Lys

190

Pro

Ser

Glu

Met

95

Thr

Leu

Pro

Gly

Tyr

175

His

Val

Gly

Pro

80

Asn

Val

Lys

Arg

Asn

160

Ser

Lys

Thr



Glu

Glu

Leu

Tyr

Ser

65

Glu

Ser

Ala

Ser

Glu

145

Ser

Leu

Val

Lys

Ile

Arg

Asn

His

50

Gly

Asp

Asn

Ala

Gly

130

Ala

Gln

Ser

Tyr

Ser
210

Val

Ala

Trp

35

Gly

Ser

Phe

Thr

Pro

115

Thr

Lys

Glu

Ser

Ala

195

Phe

Leu

Thr

20

Tyr

Ser

Gly

Ala

Phe

100

Ser

Ala

Val

Ser

Thr

180

Asn

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Val

Ser

Gln

Val

165

Leu

Glu

Arg

Gln

Ser

Gln

Arg

Asp

70

Tyr

Gln

Phe

Val

Trp

150

Thr

Thr

Val

Gly

Ser

Cys

Lys

Ala

55

Phe

Tyr

Gly

Ile

Val

135

Lys

Glu

Leu

Thr

Glu
215

Pro

Arg

Pro

40

Thr

Thr

Cys

Thr

Phe

120

Cys

Val

Gln

Ser

His

200

Cys

Ala

Ala

25

Gly

Gly

Leu

Gln

Lys

105

Pro

Leu

Asp

Lys
185

Gln

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Val

Pro

Leu

Asn

Ser

170

Ala

Gly

Leu

Gln

Ala

Pro

Ile

75

Phe

Glu

Ser

Asn

Ala

155

Lys

Asp

Leu

Ser

Ser

Pro

Ala

60

Ser

Asp

Ile

Asp

Asn

140

Leu

Asp

Tyr

Ser

Leu

Val

Arg

45

Arg

Ser

Tyr

Lys

Glu

125

Phe

Gln

Ser

Glu

Ser
205

Ser

Asn

30

Leu

Phe

Leu

Phe

Arg

110

Gln

Tyr

Ser

Thr

Lys

190

Pro

Pro

15

Ser

Leu

Ser

Glu

Arg

95

Thr

Leu

Pro

Gly

Tyr

175

His

Val

Gly

Asn

Ile

Gly

Pro

80

Glu

Val

Lys

Arg

Asn

160

Ser

Lys

Thr



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

<220>
<223>

<400>

127
216
PRT

Artificial Sequence

CEA AB15

127

Glu Ile Val

1

Glu

Leu

Tyr

Ser

65

Glu

His

Ala

Ser

Glu

145

Ser

Arg

Asn

Tyr

50

Gly

Asp

Asn

Ala

Gly

130

Ala

Gln

Ala

Trp

35

Ala

Ser

Phe

Thr

Pro

115

Thr

Lys

Glu

Leu

Thr

20

Tyr

Ser

Gly

Ala

Phe

100

Ser

Ala

Val

Ser

LC light chain

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Val

Ser

Gln

Val
165

Gln

Ser

Gln

Arg

Asp

70

Tyr

Gln

Phe

Val

Trp

150

Thr

Ser

Cys

Lys

Ala

55

Phe

Tyr

Gly

Ile

Val

135

Lys

Glu

Pro

Arg

Pro

40

Thr

Thr

Cys

Thr

Phe

120

Cys

Val

Gln

Ala

Ala

25

Gly

Gly

Leu

Gln

Lys

105

Pro

Leu

Asp

Asp

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Val

Pro

Leu

Asn

Ser
170

Leu

Gln

Ser

Pro

Ile

75

Phe

Glu

Ser

Asn

Ala

155

Lys

Ser

Thr

Pro

Ala

60

Ser

Asn

Ile

Asp

Asn

140

Leu

Asp

Leu

Val

Arg

45

Arg

Ser

Tyr

Lys

Glu

125

Phe

Gln

Ser

Ser

Asn

30

Leu

Phe

Leu

His

Arg

110

Gln

Tyr

Ser

Thr

Pro

15

Asn

Leu

Ser

Glu

His

95

Thr

Leu

Pro

Gly

Tyr
175

Gly

Asn

Ile

Gly

Pro

80

Glu

Val

Lys

Arg

Asn

160

Ser



Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys

180

185

190

Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr

195

200

Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

128
216
PRT

215

Artificial Sequence

CEA AB17

128

Glu Ile Vval Leu

1

Glu

Leu

Tyr

Ser

65

Glu

His

Ala

Arg

Asn

His

50

Gly

Asp

Asn

Ala

Ala

Trp

35

Gly

Ser

Phe

Thr

Pro
115

Thr

20

Tyr

Ser

Gly

Ala

Phe

100

Ser

LC light chain

Thr

Leu

Gln

Asn

Thr

Val

85

Val

Gln

Ser

Gln

Arg

Asp

70

Tyr

Gln

Phe

Ser

Cys

Lys

Ala

55

Phe

Tyr

Gly

Ile

Pro

Arg

Pro

40

Thr

Thr

Cys

Thr

Phe
120

Ala

Ala

25

Gly

Gly

Leu

Gln

Lys

105

Pro

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Val

Pro

Leu

Gln

Ala

Pro

Ile

75

Phe

Glu

Ser

Ser

Ser

Pro

Ala

60

Ser

Asp

Ile

Asp

205

Leu

Val

Arg

45

Arg

Ser

Tyr

Lys

Glu
125

Ser

Asn

30

Leu

Phe

Leu

Phe

Arg

110

Gln

Pro

15

Ser

Leu

Ser

Glu

Lys

95

Thr

Leu

Gly

Asn

Ile

Gly

Pro

80

Glu

Val

Lys



Ser

Glu

145

Ser

Leu

Val

Lys

Gly

130

Ala

Gln

Ser

Tyr

Ser
210

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

<220>
<223>

<400>

Thr Ala

Lys Val

Glu Ser

Ser Thr
180

Ala Cys
195

Phe Asn

129
216
PRT

Ser

Gln

Val

165

Leu

Glu

Arg

Val

Trp

150

Thr

Thr

Val

Gly

Val

135

Lys

Glu

Leu

Thr

Glu
215

Artificial Sequence

CEA AB20

129

Glu Ile Vval Leu

1

Glu Arg Ala Thr

20

Leu Asn Trp Tyr

35

Tyr His Gly Ser

50

Ser Gly Ser Gly

65

Cys

Val

Gln

Ser

His

200

Cys

LC light chain

Thr Gln Ser

5

Leu Ser Cys

Gln Gln Lys

Asn Arg Ala

55

Thr Asp Phe

70

Pro

Arg

Pro

40

Thr

Thr

Leu

Asp

Asp

Lys

185

Gln

Ala

Ala

25

Gly

Gly

Leu

Leu

Asn

Ser

170

Ala

Gly

Thr

10

Ser

Gln

Ile

Thr

Asn Asn
140

Ala Leu

155

Lys Asp

Asp Tyr

Leu Ser

Leu Ser

Gln Ser

Ala Pro

Pro Ala

60

Ile Ser
75

Phe

Gln

Ser

Glu

Ser
205

Leu

Val

Arg

45

Arg

Ser

Tyr

Ser

Thr

Lys

190

Pro

Ser

Asn

30

Leu

Phe

Leu

Pro

Gly

Tyr

175

His

Val

Pro

15

Ser

Leu

Ser

Glu

Arg

Asn

160

Ser

Lys

Thr

Gly

Asn

Ile

Gly

Pro
80



Glu

Leu

Ala

Ser

Glu

145

Ser

Leu

Val

Lys

Asp

Asn

Ala

Gly

130

Ala

Gln

Ser

Tyr

Ser
210

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

<220>
<223>

<400>

Phe

Thr

Pro

115

Thr

Lys

Glu

Ser

Ala

195

Phe

130
216
PRT

Ala

Phe

100

Ser

Ala

Val

Ser

Thr

180

Asn

Val

85

Gly

Val

Ser

Gln

Val

165

Leu

Glu

Arg

Tyr

Gln

Phe

Val

Trp

150

Thr

Thr

Val

Gly

Tyr

Gly

Ile

Val

135

Lys

Glu

Leu

Thr

Glu
215

Artificial Sequence

Cys

Thr

Phe

120

Cys

Val

Gln

Ser

His

200

Cys

CEA AB54 LC light chain

130

Gln

Lys

105

Pro

Leu

Asp

Lys
185

Gln

Gln

90

Val

Pro

Leu

Asn

Ser

170

Ala

Gly

Phe

Glu

Ser

Asn

Ala

155

Lys

Asp

Leu

Asp

Ile

Asp

Asn

140

Leu

Asp

Tyr

Ser

Tyr

Glu

125

Phe

Gln

Ser

Glu

Ser
205

Phe

Arg

110

Gln

Tyr

Ser

Thr

Lys

190

Pro

Arg

95

Thr

Leu

Pro

Gly

Tyr

175

His

Val

Glu

Val

Lys

Arg

Asn

160

Ser

Lys

Thr

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1

5

10

15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Glu Val His Lys Asn

20

25

30



Leu

Tyr

Ser

65

Glu

His

Ala

Ser

Glu

145

Ser

Leu

Val

Lys

Asn

His

50

Gly

Asp

Asn

Ala

Gly

130

Ala

Gln

Ser

Tyr

Ser
210

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

Trp Tyr
35

Ser Ser

Ser Gly

Phe Ala

Thr Phe
100

Pro Ser
115

Thr Ala

Lys Val

Glu Ser

Ser Thr
180

Ala Cys
195

Phe Asn

131
216
PRT

Gln

Asn

Thr

Val

85

Gly

Val

Ser

Gln

Val

165

Leu

Glu

Arg

Gln

Arg

Asp

70

Tyr

Gln

Phe

Val

Trp

150

Thr

Thr

Val

Gly

Lys

Ala

55

Phe

Tyr

Gly

Ile

Val

135

Lys

Glu

Leu

Thr

Glu
215

Artificial Sequence

Pro

40

Thr

Thr

Cys

Thr

Phe

120

Cys

Val

Gln

Ser

His

200

Cys

Gly

Gly

Leu

Gln

Lys

105

Pro

Leu

Asp

Lys
185

Gln

Gln

Ile

Thr

Gln

90

Val

Pro

Leu

Asn

Ser

170

Ala

Gly

Ala

Pro

Ile

75

Phe

Glu

Ser

Asn

Ala

155

Lys

Asp

Leu

Pro

Ala

60

Ser

Asn

Ile

Asp

Asn

140

Leu

Asp

Tyr

Ser

Arg

45

Arg

Ser

Tyr

Lys

Glu

125

Phe

Gln

Ser

Glu

Ser
205

Leu

Phe

Leu

His

Arg

110

Gln

Tyr

Ser

Thr

Lys

190

Pro

Leu

Ser

Glu

His

95

Thr

Leu

Pro

Gly

Tyr

175

His

Val

Ile

Gly

Pro

80

Glu

Val

Lys

Arg

Asn

160

Ser

Lys

Thr



<220>
<223>

<400>

131

CEA AB60

Glu Ile Vval Leu

1

Glu

Leu

Tyr

Ser

65

Glu

His

Ala

Ser

Glu

145

Ser

Leu

Arg

Asn

Tyr

50

Gly

Asp

Asn

Ala

Gly

130

Ala

Gln

Ser

Ala

Trp

35

Ala

Ser

Phe

Thr

Pro

115

Thr

Lys

Glu

Ser

Thr

20

Tyr

Ser

Gly

Ala

Phe

100

Ser

Ala

Val

Ser

Thr
180

LC light chain

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Val

Ser

Gln

Val

165

Leu

Gln

Ser

Gln

Arg

Asp

70

Tyr

Gln

Phe

Val

Trp

150

Thr

Thr

Ser

Cys

Lys

Ala

55

Phe

Tyr

Gly

Ile

Val

135

Lys

Glu

Leu

Pro

Arg

Pro

40

Thr

Thr

Cys

Thr

Phe

120

Cys

Val

Gln

Ser

Ala

Ala

25

Gly

Gly

Leu

Gln

Lys

105

Pro

Leu

Asp

Lys
185

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Val

Pro

Leu

Asn

Ser

170

Ala

Leu

Gln

Ala

Pro

Ile

75

Phe

Glu

Ser

Asn

Ala

155

Lys

Asp

Ser

Thr

Pro

Ala

60

Ser

Asp

Ile

Asp

Asn

140

Leu

Asp

Tyr

Leu

Val

Arg

45

Arg

Ser

Tyr

Lys

Glu

125

Phe

Gln

Ser

Glu

Ser

Asn

30

Leu

Phe

Leu

His

Arg

110

Gln

Tyr

Ser

Thr

Lys
190

Pro

15

Ala

Leu

Ser

Glu

Asn

95

Thr

Leu

Pro

Gly

Tyr

175

His

Gly

Asn

Ile

Gly

Pro

80

Glu

Val

Lys

Arg

Asn

160

Ser

Lys



Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr

195

200

Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

132
216
PRT

215

Artificial Sequence

CEA AB66 LC light chain

132

Glu Ile Vval Leu

1

Glu

Leu

Tyr

Ser

65

Glu

His

Ala

Ser

Arg

Asn

His

50

Gly

Asp

Asn

Ala

Gly
130

Ala Thr
20

Trp Tyr
35

Gly Ser

Ser Gly

Phe Ala

Thr Phe
100

Pro Ser
115

Thr Ala

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Val

Ser

Gln

Ser

Gln

Arg

Asp

70

Tyr

Gln

Phe

Val

Ser

Cys

Lys

Ala

55

Phe

Tyr

Gly

Ile

Val
135

Pro

His

Pro

40

Thr

Thr

Cys

Thr

Phe

120

Cys

Ala

Ser

25

Gly

Gly

Leu

Gln

Lys

105

Pro

Leu

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Val

Pro

Leu

Leu

Gln

Ala

Pro

Ile

75

Phe

Glu

Ser

Asn

Ser

Val

Pro

Ala

60

Ser

Asp

Ile

Asp

Asn
140

205

Leu

Val

Arg

45

Arg

Ser

Tyr

Lys

Glu

125

Phe

Ser

Asn

30

Leu

Phe

Leu

Phe

Arg

110

Gln

Tyr

Pro

15

Lys

Leu

Ser

Glu

Arg

95

Thr

Leu

Pro

Gly

Asn

Ile

Gly

Pro

80

Glu

Val

Lys

Arg



Glu

145

Ser

Leu

Val

Lys

Ala

Gln

Ser

Tyr

Ser
210

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

<220>
<223>

<400>

Lys Val

Glu Ser

Ser Thr
180

Ala Cys
195

Phe Asn

133
216
PRT

Gln

Val

165

Leu

Glu

Arg

Trp

150

Thr

Thr

Val

Gly

Lys

Glu

Leu

Thr

Glu
215

Artificial Sequence

CEA AB71

133

Glu Ile Vval Leu

1

Glu

Leu

Tyr

Ser

65

Glu

Arg

Asn

His

50

Gly

Asp

Ala Thr
20

Trp Tyr

35

Ser Ser

Ser Gly

Phe Ala

Val

Gln

Ser

His

200

Cys

LC light chain

Thr

Leu

Gln

Asn

Thr

Val
85

Gln

Ser

Gln

Arg

Asp

70

Tyr

Ser

Cys

Lys

Pro

55

Phe

Tyr

Pro

Arg

Pro

40

His

Thr

Cys

Asp Asn Ala

155

Asp Ser Lys

170

Lys Ala Asp

185

Gln Gly Leu

Ala

Ala

25

Gly

Gly

Leu

Gln

Thr

10

Ser

Gln

Ile

Thr

Gln
90

Leu

Gln

Ala

Pro

Ile

75

Phe

Leu

Asp

Tyr

Ser

Ser

Ser

Pro

Ala

60

Ser

Asp

Gln

Ser

Glu

Ser
205

Leu

Val

Arg

45

Arg

Ser

Tyr

Ser

Thr

Lys

190

Pro

Ser

Asn

30

Leu

Phe

Leu

Phe

Gly

Tyr

175

His

Val

Pro

15

Ser

Leu

Ser

Glu

Lys
95

Asn

160

Ser

Lys

Thr

Gly

Asn

Ile

Gly

Pro

80

Glu



His

Ala

Ser

Glu

145

Ser

Leu

Val

Lys

Asn

Ala

Gly

130

Ala

Gln

Ser

Tyr

Ser
210

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

<220>
<223>

<400>

Thr

Pro
115

Thr

Lys

Glu

Ser

Ala

195

Phe

134
216
PRT

Phe

100

Ser

Ala

Val

Ser

Thr

180

Asn

Gly

Val

Ser

Gln

Val

165

Leu

Glu

Arg

Gln

Phe

Val

Trp

150

Thr

Thr

Val

Gly

Gly

Ile

Val

135

Lys

Glu

Leu

Thr

Glu
215

Artificial Sequence

Thr

Phe

120

Cys

Val

Gln

Ser

His

200

Cys

CEA AB72 LC light chain

134

Lys

105

Pro

Leu

Asp

Asp

Lys

185

Gln

Val

Pro

Leu

Asn

Ser

170

Ala

Gly

Glu

Ser

Asn

Ala

155

Lys

Asp

Leu

Ile

Asp

Asn

140

Leu

Asp

Tyr

Ser

Glu Ile VvVal Leu Thr Gln Ser Pro Ala Thr Leu Ser

1

5

10

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser

20

25

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro

35

40

Glu

125

Phe

Gln

Ser

Glu

Ser
205

Arg

110

Gln

Tyr

Ser

Thr

Lys

190

Pro

Thr

Leu

Pro

Gly

Tyr

175

His

Val

Val

Lys

Arg

Asn

160

Ser

Lys

Thr

Leu Ser Pro Gly

15

Val Asn Ser Asn

30

Arg Leu Leu Ile

45



Tyr

Ser

65

Glu

Tyr

Ala

Ser

Glu

145

Ser

Leu

Val

Lys

His

50

Gly

Asp

Asn

Ala

Gly

130

Ala

Gln

Ser

Tyr

Ser
210

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

<220>
<223>

<400>

Ser Thr

Ser Gly

Phe Ala

Thr Phe
100

Pro Ser
115

Thr Ala

Lys Val

Glu Ser

Ser Thr
180

Ala Cys
195

Phe Asn

135
216
PRT

Asn

Thr

Val

85

Gly

Val

Ser

Gln

Val

165

Leu

Glu

Arg

Arg

Asp

70

Tyr

Gln

Phe

Val

Trp

150

Thr

Thr

Val

Gly

Pro

55

Phe

Tyr

Gly

Ile

Val

135

Lys

Glu

Leu

Thr

Glu
215

Artificial Sequence

Arg

Thr

Cys

Thr

Phe

120

Cys

Val

Gln

Ser

His

200

Cys

CEA AB73 LC light chain

135

Gly

Leu

Gln

Lys

105

Pro

Leu

Asp

Lys
185

Gln

Ile

Thr

Gln

90

Val

Pro

Leu

Asn

Ser

170

Ala

Gly

Pro

Ile

75

Phe

Glu

Ser

Asn

Ala

155

Lys

Asp

Leu

Ala

60

Ser

Asp

Ile

Asp

Asn

140

Leu

Asp

Tyr

Ser

Arg

Ser

Tyr

Lys

Glu

125

Phe

Gln

Ser

Glu

Ser
205

Phe

Leu

Phe

Arg

110

Gln

Tyr

Ser

Thr

Lys

190

Pro

Ser

Glu

Lys

95

Thr

Leu

Pro

Gly

Tyr

175

His

Val

Gly

Pro

80

Glu

Val

Lys

Arg

Asn

160

Ser

Lys

Thr



Glu

Glu

Leu

Tyr

Ser

65

Glu

Tyr

Ala

Ser

Glu

145

Ser

Leu

Val

Lys

Ile

Arg

Asn

His

50

Gly

Asp

Asn

Ala

Gly

130

Ala

Gln

Ser

Tyr

Ser
210

Val

Ala

Trp

35

Ser

Ser

Phe

Thr

Pro

115

Thr

Lys

Glu

Ser

Ala

195

Phe

Leu

Thr

20

Tyr

Asn

Gly

Ala

Phe

100

Ser

Ala

Val

Ser

Thr

180

Asn

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Val

Ser

Gln

Val

165

Leu

Glu

Arg

Gln

Ser

Gln

Arg

Asp

70

Tyr

Gln

Phe

Val

Trp

150

Thr

Thr

Val

Gly

Ser

Cys

Lys

Pro

55

Phe

Tyr

Gly

Ile

Val

135

Lys

Glu

Leu

Thr

Glu
215

Pro

Arg

Pro

40

His

Thr

Cys

Thr

Phe

120

Cys

Val

Gln

Ser

His

200

Cys

Ala

Ala

25

Gly

Gly

Leu

Gln

Lys

105

Pro

Leu

Asp

Lys
185

Gln

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Val

Pro

Leu

Asn

Ser

170

Ala

Gly

Leu

Gln

Ala

Pro

Ile

75

Phe

Glu

Ser

Asn

Ala

155

Lys

Asp

Leu

Ser

Ser

Pro

Ala

60

Ser

Asp

Ile

Asp

Asn

140

Leu

Asp

Tyr

Ser

Leu

Val

Arg

45

Arg

Ser

Tyr

Lys

Glu

125

Phe

Gln

Ser

Glu

Ser
205

Ser

Asn

30

Leu

Phe

Leu

Phe

Arg

110

Gln

Tyr

Ser

Thr

Lys

190

Pro

Pro

15

Ser

Leu

Ser

Glu

Arg

95

Thr

Leu

Pro

Gly

Tyr

175

His

Val

Gly

Asn

Ile

Gly

Pro

80

Glu

Val

Lys

Arg

Asn

160

Ser

Lys

Thr



<210> 136

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB1 CDRL1 mutation

<220>

<221> misc_feature

<222> (1)..(2)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (5)..(5)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (7)..(8)

<223> Xaa can be any naturally occurring amino acid

<400> 136

Xaa Xaa Ser Gln Xaa Val Xaa Xaa Asn Leu Asn

1 5 10
<210> 137

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA AB1 CDRL2 mutation

<220>

<221> misc_feature

<222> (1)..(3)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

222> (6)..(7)

<223> Xaa can be any naturally occurring amino acid

<400> 137

Xaa Xaa Xaa Asn Arg Xaa Xaa



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

<220>
<223>

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

<400>

138
11
PRT
Artificial Sequence

CEA AB1 CDRL3 mutation

misc_feature

(2)..(2)

Xaa can be any naturally occurring amino acid

misc_feature

(4)..(7)

Xaa can be any naturally occurring amino acid

misc_feature

(9)..(9)

Xaa can be any naturally occurring amino acid

138

Gln Xaa Phe Xaa Xaa Xaa Xaa Glu Xaa Asn Thr

1

5 10



