SEQUENCE LISTING

CHIMERIC ANTIGEN RECEPTORS AGAINST HLA-G

<110> Invectys

<120>

<130> PR2348EP0O0O

<160> 86

<170> PatentIn version 3.5

<210> 1

<211> 122

<212> PRT

<213> Artificial Sequence

<220>

<223> LFFT-1 VH

<400> 1

Gln Ile Gln Leu Val Gln Ser

1 5

Thr Val Lys Ile Ser Cys Lys

20

Gly Met Ser Trp Val Lys Gln
35

Gly Trp Ile Tyr Thr Tyr Ser

50 55

Glu Gly Arg Phe Ala Phe Ser

65 70

Leu Gln Ile Asn Asn Leu Lys

85
Ala Arg Val Arg Asp Gly Tyr

100

Gly

Ala

Ala

40

Gly

Leu

Asn

Tyr

Pro

Ser

25

Pro

Val

Glu

Glu

Arg
105

Glu

10

Gly

Gly

Pro

Thr

Asp

90

Tyr

Leu

Tyr

Lys

Thr

Ser

75

Thr

Ala

Lys

Thr

Gly

Tyr

60

Ala

Ala

Met

Lys

Phe

Leu

45

Ala

Ser

Thr

Asp

Pro

Thr

30

Lys

Asp

Thr

Tyr

Tyr
110

Gly

15

Thr

Trp

Asp

Ala

Phe

95

Trp

Glu

Tyr

Met

Leu

Tyr

80

Cys

Gly



Gln Gly Thr Ser Val Thr Val Ser Ser Cys

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

<220>
<223>

<400>

115

2
106
PRT

artificial

LFFT-1 VL

2

Asp Ile His

1

Gly

Ile

His

Ser

65

Glu

Phe

Lys

Ala

Phe

50

Gly

Asp

Gly

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

<220>
<223>

Val

Trp

35

Thr

Ser

Ile

Gly

3
120
PRT

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly
100

Thr

Ile

Gln

Thr

Arg

Thr

85

Thr

Gln

Thr

His

Leu

Asp

70

Tyr

Lys

Ser

Cys

Lys

Gln

55

Tyr

Tyr

Leu

Artificial Sequence

1E57

VH

120

Pro

Lys

Pro

40

Ser

Ser

Cys

Glu

Ser

Ala

25

Gly

Gly

Phe

Leu

Ile
105

Ser
10

Ser

Lys

Ile

Ser

Gln

90

Lys

Leu

Gln

Gly

Pro

Ile

75

Tyr

Ser

Asp

Pro

Ser

60

Ser

Asp

Ala

Ile

Arg

45

Arg

Asn

Asp

Ser

Asn

30

Leu

Phe

Leu

Leu

Leu

15

Arg

Leu

Ser

Glu

Arg
95

Gly

Tyr

Ile

Gly

Pro

80

Thr



<400>

3

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Ala

Gly

Val

Met

Thr

50

Gly

His

Arg

Thr

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

<220>
<223>

<400>

Lys

Asp
35

Ile

Lys

Leu

Glu

Thr

115

4
113
PRT

Leu

Leu

20

Trp

Tyr

Ala

Ser

Gly

100

Leu

Gln

Ser

Val

Pro

Thr

Ser

85

Leu

Thr

Gln

Cys

Lys

Ser

Met

70

Leu

Ala

Val

Pro

Lys

Gln

Asp

55

Thr

Thr

Gly

Ser

Artificial Sequence

1E57 VL

4

Gly

Ala

Arg

40

Ser

Val

Ser

Val

Ser
120

Ala

Ser

25

Pro

Ser

Asp

Glu

Phe
105

Glu

10

Gly

Thr

Lys

Asp

90

Tyr

Leu

Tyr

Gln

His

Ser

75

Ser

Phe

Val

Thr

Gly

Tyr

60

Ser

Ala

Asp

Arg

Phe

Leu

45

Asn

Ser

Val

Tyr

Pro

Thr

30

Glu

Gln

Thr

Tyr

Trp
110

Gly

15

Asp

Trp

Glu

Ala

Tyr

95

Gly

Ser

Tyr

Ile

Phe

Tyr

80

Cys

Gln

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

1

5

10

15

Gly Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His

20

25

30



Arg

Ser

Pro

65

Ile

Gly

Lys

Ser

Pro

50

Asp

Ser

Ser

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

<220>
<223>

<400>

Gly

35

Lys

Arg

Arg

His

5
8
PRT

Asn

Leu

Phe

Val

Leu
100

Thr

Leu

Ser

Glu

85

Pro

Tyr

Ile

Gly

70

Ala

Pro

Leu

Tyr

55

Ser

Glu

Thr

Artificial Sequence

LFFT-1 VH CDR1

5

Glu

40

Lys

Gly

Asp

Phe

Gly Tyr Thr Phe Thr Thr Tyr Gly

1

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

<220>
<223>

<400>

6
8
PRT

5

Artificial Sequence

LFFT-1 VH CDR2

6

Trp

Val

Ser

Leu

Gly
105

Tyr

Ser

Gly

Gly

90

Gly

Leu

Asn

Thr

75

Val

Gly

Gln

Arg

60

Asp

Tyr

Thr

Lys

45

Phe

Phe

Tyr

Thr

Pro

Ser

Thr

Cys

Leu
110

Gly

Gly

Leu

Phe

95

Glu

Gln

Val

Lys

80

Gln

Ile



Ile Tyr Thr Tyr Ser Gly Val Pro
1 5

210> 7

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> LFFT-1 VH CDR3

<400> 7

Ala Arg Val Arg Asp Gly Tyr Tyr Arg Tyr Ala Met Asp Tyr
1 5 10

<210> 8

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> LFFT-1 VL CDR1

<400> 8

Gln Asp Ile Asn Arg Tyr
1 5

<210> 9

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> LFFT-1 VL CDR2

<400> 9

Phe Thr Ser
1

<210> 10

<211> 8

<212> PRT

<213> Artificial Sequence



<220>
<223> LFFT-1 VL CDR3

<400> 10

Leu Gln Tyr Asp Asp Leu Arg Thr
1 5

<210> 11

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 1E57 VH CDR1

<400> 11

Gly Tyr Thr Phe Thr Asp Tyr Trp
1 5

<210> 12

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 1E57 VH CDR2

<400> 12

Ile Tyr Pro Ser Asp Ser Ser Thr
1 5

<210> 13

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> 1E57 VH CDR3

<400> 13

Ala Arg Glu Gly Leu Ala Gly Val Phe Tyr Phe Asp Tyr
1 5 10



<210> 14

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 1E57 VL CDR1

<400> 14

Gln Ser Ile Val His Arg Ser Gly Asn Thr Tyr
1 5 10

<210> 15

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 1E57 VL CDR2

<400> 15

Lys Val Ser
1

<210> 16

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 1E57 VL CDR3

<400> 16

Phe Gln Gly Ser His Leu Pro Pro Thr
1 5

<210> 17

<211> 19

<212> PRT

<213> Artificial Sequence

<220>



<223>

<400>

Signal Peptide CD8a

17

Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu

1

His Ala Ala

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

<220>
<223>

<400>

18
90
PRT

5

Artificial Sequence

CD8a Hinge

18

Ala Leu Ser Asn

1

Leu

Ala

Arg

Cys

65

Ser

Pro

Pro

Pro

50

Asp

Leu

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

Ala Lys
20

Thr Ile
35

Ala Ala

Phe Trp

Leu Val

19
64
PRT

Ser

Pro

Ala

Gly

Val

Thr
85

Ile

Thr

Ser

Gly

Leu

70

Val

Met

Thr

Gln

Ala

55

Val

Ala

Artificial Sequence

Tyr

Thr

Pro

40

Val

Val

Phe

Phe

Pro

25

Leu

His

Val

Ile

10

Ser

10

Ala

Ser

Thr

Gly

Ile
90

His Phe Val

Pro Arg Pro

Leu Arg Pro
45

Arg Gly Leu
60

Gly Vval Leu
75

Pro

Pro Thr

30

Glu

Asp

Ala

15

Val
15

Ala

Phe

Cys

Phe

Pro

Cys

Ala

Tyr
80



<220>
<223>

<400>

CD28 Hinge

19

Lys Ile Glu Val Met Tyr Pro

1

5

Asn Gly Thr Ile Ile His Val

20

Leu Phe Pro Gly Pro Ser Lys

35

Gly Val Leu Ala Cys Tyr Ser

50

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

<220>
<223>

<400>

55

20
68
PRT
Artificial Sequence

CD28 human

20

Phe Trp Val Leu Val Vval Vval

1

5

Leu Val Thr Val Ala Phe Ile

20

Arg Leu Leu His Ser Asp Tyr

35

Pro Thr Arg Lys His Tyr Gln

50

55

Ala Tyr Arg Ser

65

Pro

Lys

Pro

40

Leu

Gly

Ile

Met

40

Pro

Pro

Gly

25

Phe

Leu

Gly

Phe

25

Asn

Tyr

Tyr

10

Lys

Trp

Val

Val

10

Trp

Met

Ala

Leu

His

Val

Thr

Leu

Val

Thr

Pro

Asp

Leu

Leu

Val
60

Ala

Arg

Pro

Pro
60

Asn

Cys

Val

45

Ala

Cys

Ser

Arg

45

Arg

Glu

Pro

30

Val

Phe

Tyr

Lys

30

Arg

Asp

Lys

15

Ser

Val

Ile

Ser

15

Arg

Pro

Phe

Ser

Pro

Gly

Ile

Leu

Ser

Gly

Ala



<210> 21

<211> 42

<212> PRT

<213> Artificial Sequence

<220>
<223> 4-1BB human

<400> 21

Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe Lys Gln Pro Phe Met
1 5 10 15

Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly Cys Ser Cys Arg Phe
20 25 30

Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu
35 40

<210> 22

<211> 112

<212> PRT

<213> Artificial Sequence

<220>
<223> (CD3z human endodomain

<400> 22
Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly
1 5 10 15

Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr
20 25 30

Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys
35 40 45

Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys
50 55 60



Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg
65 70 75 80

Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala
85 90 95

Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg
100 105 110

<210> 23

<211> 24

<212> PRT

<213> Artificial Sequence

<220>
<223> Flag Tag

<400> 23

Gly Ala Cys Thr Ala Cys Ala Ala Ala Gly Ala Cys Gly Ala Cys Gly
1 5 10 15

Ala Thr Gly Ala Cys Ala Ala Gly
20

<210> 24

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Mouse IgKappa Signal Peptide

<400> 24
Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp Ile Pro Ala

1 5 10 15

Ser Ser Ser

<210> 25
<211> 12



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

Hinge hIgG4

25

Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro

1

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

<220>
<223>

<400>

26
109
PRT

5

Artificial Sequence

Mutated CH2 human IgG4

26

Ala Pro Pro Val

1

Lys

Val

Asp

Phe

65

Asp

Leu

Asp

Asp

Gly

50

Gln

Trp

Pro

Thr Leu
20

Val Ser

35

Val Glu

Ser Thr

Leu Asn

Ser Ser
100

Ala

Met

Gln

Val

Tyr

Gly

85

Ile

Gly Pro Ser

Ile

Glu

His

Arg

70

Lys

Glu

Ser

Asp

Asn

55

Val

Glu

Lys

Arg

Pro

40

Ala

Val

Tyr

Thr

Val

Thr

25

Glu

Lys

Ser

Lys

Ile
105

10

Phe

10

Pro

Val

Thr

Val

Cys

90

Ser

Leu

Glu

Gln

Lys

Leu

75

Lys

Lys

Phe

Val

Phe

Pro

60

Thr

Val

Ala

Pro

Thr

Asn

45

Arg

Val

Ser

Lys

Pro

Cys

30

Trp

Glu

Leu

Asn

Lys

15

Val

Tyr

Glu

His

Lys
95

Pro

Val

Val

Gln

Gln
80



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

<220>
<223>

<400>

27
107
PRT

Artificial Sequence

CH3 human IgG4

27

Gly Gln Pro Arg

1

Glu

Tyr

Asn

Phe

65

Asn

Thr

Met

Pro

Asn

50

Leu

Val

Gln

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

<220>
<223>

<400>

Thr Lys
20

Ser Asp
35

Tyr Lys

Tyr Ser

Phe Ser

Lys Ser
100

28
22
PRT

Glu

Asn

Ile

Thr

Arg

Cys

85

Leu

Pro

Gln

Ala

Thr

Leu

70

Ser

Ser

Gln

Val

Val

Pro

55

Thr

Val

Leu

Artificial Sequence

P2A Cleavage peptide

28

Val

Ser

Glu

40

Pro

Val

Met

Ser

Tyr

Leu

25

Trp

Val

Asp

His

Leu
105

Thr

10

Thr

Glu

Leu

Lys

Glu

90

Gly

Leu

Cys

Ser

Asp

Ser

75

Ala

Lys

Pro

Leu

Asn

Ser

60

Arg

Leu

Pro

Val

Gly

45

Asp

Trp

His

Ser

Lys

30

Gln

Gly

Gln

Asn

Gln

15

Gly

Pro

Ser

Glu

His
95

Glu

Phe

Glu

Phe

Gly
80

Gly Ser Gly Ala Thr Asn Phe Ser Leu Leu Lys Gln Ala Gly Asp Val

1

5

10

15



Glu Glu Asn Pro Gly Pro
20

<210> 29

<211> 313

<212> PRT

<213> Artificial Sequence

220>
<223> Truncated human CD19 Reporter

<400> 29
Met Pro Pro Pro Arg Leu Leu Phe Phe Leu Leu Phe Leu Thr Pro Met

1 5 10 15

Glu Val Arg Pro Glu Glu Pro Leu Val Val Lys Val Glu Glu Gly Asp
20 25 30

Asn Ala Val Leu Gln Cys Leu Lys Gly Thr Ser Asp Gly Pro Thr Gln
35 40 45

Gln Leu Thr Trp Ser Arg Glu Ser Pro Leu Lys Pro Phe Leu Lys Leu
50 55 60

Ser Leu Gly Leu Pro Gly Leu Gly Ile His Met Arg Pro Leu Ala Ile
65 70 75 80

Trp Leu Phe Ile Phe Asn Val Ser Gln Gln Met Gly Gly Phe Tyr Leu
85 90 95

Cys Gln Pro Gly Pro Pro Ser Glu Lys Ala Trp Gln Pro Gly Trp Thr
100 105 110

Val Asn Val Glu Gly Ser Gly Glu Leu Phe Arg Trp Asn Val Ser Asp
115 120 125

Leu Gly Gly Leu Gly Cys Gly Leu Lys Asn Arg Ser Ser Glu Gly Pro
130 135 140



Ser

145

Lys

Arg

Gly

Arg

Leu

225

Val

Gly

Glu

Gly

Cys
305

Ser

Asp

Asp

Ser

Gly

210

Leu

Met

Lys

Ile

Trp

290

Ser

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

Pro Ser

Arg Pro

Ser Leu
180

Thr Leu
195

Pro Leu

Ser Leu

Glu Thr

Tyr Tyr
260

Thr Ala
275

Lys Val

Leu Val

30
247
PRT

Gly

Glu

165

Asn

Trp

Ser

Glu

Gly

245

Cys

Arg

Ser

Gly

Lys

150

Ile

Gln

Leu

Trp

Leu

230

Leu

His

Pro

Ala

Ile
310

Leu

Trp

Ser

Ser

Thr

215

Lys

Leu

Arg

Val

Val

295

Leu

Artificial Sequence

Met

Glu

Leu

Cys

200

His

Asp

Leu

Gly

Leu

280

Thr

His

Ser

Gly

Ser

185

Gly

Val

Asp

Pro

Asn

265

Trp

Leu

Leu

Pro

Glu

170

Gln

Val

His

Arg

Arg

250

Leu

His

Ala

Lys

155

Pro

Asp

Pro

Pro

Pro

235

Ala

Thr

Trp

Tyr

Leu

Pro

Leu

Pro

Lys

220

Ala

Thr

Met

Leu

Leu
300

Tyr

Cys

Thr

Asp

205

Arg

Ala

Ser

Leu

285

Ile

Val

Leu

Met

190

Ser

Pro

Asp

Gln

Phe

270

Arg

Phe

Trp

Pro

175

Ala

Val

Lys

Met

Asp

255

His

Thr

Cys

Ala

160

Pro

Pro

Ser

Ser

Trp

240

Ala

Leu

Gly

Leu



<220>
<223>

<400>

ScFV

30

Asp Val Leu

1

Asp

Ser

Pro

Asp

65

Ser

Ser

Gly

Val

Val

145

Met

Gln

Gly

Lys

50

Arg

Arg

His

Gly

Gln

130

Lys

Asp

Ala

Asn

35

Leu

Phe

Val

Leu

Gly

115

Leu

Leu

Trp

15E7

Met

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Gly

Gln

Ser

Val

Thr

Ile

Tyr

Ile

Gly

Ala

85

Pro

Ser

Gln

Cys

Lys
165

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Gly

Pro

Lys

150

Gln

Ile

Cys

Glu

Lys

55

Gly

Asp

Phe

Gly

Gly

135

Ala

Arg

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Gly

120

Ala

Ser

Pro

Phe

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Gly

Glu

Gly

Gly

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Ser

Leu

Tyr

Gln
170

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Gly

Val

Thr

155

Gly

Pro

Ser

Lys

Phe

60

Phe

Tyr

Thr

Gly

Arg

140

Phe

Leu

Val

Ile

Pro

45

Ser

Thr

Cys

Leu

Gly

125

Pro

Thr

Glu

Ser

Val

30

Gly

Gly

Leu

Phe

Glu

110

Gly

Gly

Asp

Trp

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Ser

Ser

Tyr

Ile
175

Arg

Ser

Pro

Ile

80

Gly

Lys

Gln

Ser

Trp

160

Gly



Thr

Gly

His

Arg

225

Thr

Ile

Lys

Leu

210

Glu

Thr

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

<220>
<223>

<400>

Tyr Pro
180

Ala Thr
195

Ser Ser

Gly Leu

Leu Thr

31
242
PRT

Ser

Met

Leu

Ala

Val
245

Asp

Thr

Thr

Gly

230

Ser

Ser

Val

Ser

215

Val

Ser

Artificial Sequence

ScFV LFTT1

31

Asp Ile His Met

1

Gly Lys Val Thr

20

Ile Ala Trp Tyr

35

His Phe Thr Ser

50

Ser Gly Ser Gly

65

Thr

Ile

Gln

Thr

Arg

Gln

Thr

His

Leu

Asp
70

Ser

Cys

Lys

Gln

55

Tyr

Ser

Asp

200

Glu

Phe

Pro

Lys

Pro

40

Ser

Ser

Thr

185

Lys

Asp

Tyr

Ser

Ala

25

Gly

Gly

Phe

His

Ser

Ser

Phe

Ser

10

Ser

Lys

Ile

Ser

Tyr

Ser

Ala

Asp
235

Leu

Gln

Gly

Pro

Ile
75

Asn

Ser

Val

220

Tyr

Ser

Asp

Pro

Ser

60

Ser

Gln

Thr

205

Tyr

Trp

Ala

Ile

Arg

45

Arg

Asn

Glu

190

Ala

Tyr

Gly

Ser

Asn

30

Leu

Phe

Leu

Phe

Tyr

Cys

Gln

Leu

15

Arg

Leu

Ser

Glu

Lys

Met

Ala

Gly
240

Tyr

Ile

Gly

Pro
80



Glu

Phe

Gly

Gly

Ala

145

Ala

Gly

Leu

Asn

Tyr

225

Ser

Asp

Gly

Gly

Pro

130

Ser

Pro

Val

Glu

Glu

210

Arg

Ser

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

<220>

Ile

Gly

Gly

115

Glu

Gly

Gly

Pro

Thr

195

Asp

Tyr

32
1046
PRT

Ala

Gly

100

Ser

Leu

Tyr

Lys

Thr

180

Ser

Thr

Ala

Thr

85

Thr

Gly

Lys

Thr

Gly

165

Tyr

Ala

Ala

Met

Tyr

Lys

Gly

Lys

Phe

150

Leu

Ala

Ser

Thr

Asp
230

Tyr

Leu

Gly

Pro

135

Thr

Lys

Asp

Thr

Tyr

215

Tyr

Artificial Sequence

Cys

Glu

Gly

120

Gly

Thr

Trp

Asp

Ala

200

Phe

Trp

Leu

Ile

105

Ser

Glu

Tyr

Met

Leu

185

Tyr

Cys

Gly

Gln

90

Lys

Gln

Thr

Gly

Gly

170

Glu

Leu

Ala

Gln

Tyr

Gly

Ile

Val

Met

155

Trp

Gly

Gln

Arg

Gly
235

Asp

Gly

Gln

Lys

140

Ser

Ile

Arg

Ile

Val

220

Thr

Asp

Gly

Leu

125

Ile

Trp

Tyr

Phe

Asn

205

Arg

Ser

Leu

Gly

110

Val

Ser

Val

Thr

Ala

190

Asn

Asp

Val

Arg

95

Ser

Gln

Cys

Lys

Tyr

175

Phe

Leu

Gly

Thr

Thr

Gly

Ser

Lys

Gln

160

Ser

Ser

Lys

Tyr

Val
240



<223>

<400>

32

Met Lys Leu

1

Ser

Ser

Asn

Leu

65

Phe

Leu

Leu

Gly

Val

145

Ser

Val

Ser

Leu

Arg

50

Leu

Ser

Glu

Arg

Ser

130

Gln

Cys

Lys

Ser

Gly

35

Tyr

Ile

Gly

Pro

Thr

115

Gly

Ser

Lys

Gln

Pro

Asp

20

Ile

His

Ser

Glu

100

Phe

Gly

Gly

Ala

Ala
180

Val

Ile

Lys

Ala

Phe

Gly

85

Asp

Gly

Gly

Pro

Ser

165

Pro

Arg

His

Val

Trp

Thr

70

Ser

Ile

Gly

Gly

Glu

150

Gly

Gly

Leu

Met

Thr

Tyr

55

Ser

Gly

Ala

Gly

Ser

135

Leu

Tyr

Lys

LFTT1 HingeCH2CH3 hIgG4

Leu

Thr

Ile

40

Gln

Thr

Arg

Thr

Thr

120

Gly

Lys

Thr

Gly

Val

Gln

25

Thr

His

Leu

Asp

Tyr

105

Lys

Gly

Lys

Phe

Leu
185

Leu

10

Ser

Cys

Lys

Gln

Tyr

90

Tyr

Leu

Gly

Pro

Thr

170

Lys

Met

Pro

Lys

Pro

Ser

75

Ser

Cys

Glu

Gly

Gly

155

Thr

Trp

Phe

Ser

Ala

Gly

60

Gly

Phe

Leu

Ile

Ser

140

Glu

Tyr

Met

Trp

Ser

Ser

45

Lys

Ile

Ser

Gln

Lys

125

Gln

Thr

Gly

Gly

Ile

Leu

30

Gln

Gly

Pro

Ile

Tyr

110

Gly

Ile

Val

Met

Trp
190

Pro

15

Ser

Asp

Pro

Ser

Ser

95

Asp

Gly

Gln

Lys

Ser

175

Ile

Ala

Ala

Ile

Arg

Arg

80

Asn

Asp

Gly

Leu

Ile

160

Trp

Tyr



Thr

Ala

Asn

225

Asp

Val

Pro

Pro

Val

305

Val

Gln

Gln

Gly

Tyr

Phe

210

Leu

Gly

Thr

Ala

Lys

290

Val

Asp

Phe

Asp

Leu
370

Ser

195

Ser

Lys

Tyr

Val

Pro

275

Asp

Asp

Gly

Gln

Trp

355

Pro

Gly

Leu

Asn

Tyr

Ser

260

Pro

Thr

Val

Val

Ser

340

Leu

Ser

Val

Glu

Glu

Arg

245

Ser

Val

Leu

Ser

Glu

325

Thr

Asn

Ser

Pro

Thr

Asp

230

Tyr

Glu

Ala

Met

Gln

310

Val

Tyr

Gly

Ile

Thr

Ser

215

Thr

Ala

Ser

Gly

Ile

295

Glu

His

Arg

Lys

Glu
375

Tyr

200

Ala

Ala

Met

Lys

Pro

280

Ser

Asp

Asn

Val

Glu

360

Lys

Ala

Ser

Thr

Asp

Tyr

265

Ser

Arg

Pro

Ala

Val

345

Tyr

Thr

Asp

Thr

Tyr

Tyr

250

Gly

Val

Thr

Glu

Lys

330

Ser

Lys

Ile

Asp

Ala

Phe

235

Trp

Pro

Phe

Pro

Val

315

Thr

Val

Cys

Ser

Leu

Tyr

220

Cys

Gly

Pro

Leu

Glu

300

Gln

Lys

Leu

Lys

Lys
380

Glu

205

Leu

Ala

Gln

Cys

Phe

285

Val

Phe

Pro

Thr

Val

365

Ala

Gly

Gln

Arg

Gly

Pro

270

Pro

Thr

Asn

Arg

Val

350

Ser

Lys

Arg

Ile

Val

Thr

255

Pro

Pro

Cys

Trp

Glu

335

Leu

Asn

Gly

Phe

Asn

Arg

240

Ser

Cys

Lys

Val

Tyr

320

Glu

His

Lys

Gln



Pro

385

Thr

Ser

Tyr

Tyr

Phe

465

Lys

Gly

Ile

Met

Pro

545

Arg

Gln

Arg

Lys

Asp

Lys

Ser

450

Ser

Ser

Gly

Phe

Asn

530

Tyr

Lys

Thr

Glu

Asn

Ile

Thr

435

Arg

Cys

Leu

Val

Trp

515

Met

Ala

Lys

Thr

Pro

Gln

Ala

420

Thr

Leu

Ser

Ser

Leu

500

Val

Thr

Pro

Leu

Gln
580

Gln

Val

405

Val

Pro

Thr

Val

Leu

485

Ala

Arg

Pro

Pro

Leu

565

Glu

Val

390

Ser

Glu

Pro

Val

Met

470

Ser

Cys

Ser

Arg

Arg

550

Tyr

Glu

Tyr

Leu

Trp

Val

Asp

455

His

Leu

Tyr

Lys

Arg

535

Asp

Ile

Asp

Thr

Thr

Glu

Leu

440

Lys

Glu

Gly

Ser

Arg

520

Pro

Phe

Phe

Gly

Leu

Cys

Ser

425

Asp

Ser

Ala

Lys

Leu

505

Ser

Gly

Ala

Lys

Cys
585

Pro

Leu

410

Asn

Ser

Arg

Leu

Phe

490

Leu

Arg

Pro

Ala

Gln

570

Ser

Pro

395

Val

Gly

Asp

Trp

His

475

Trp

Val

Leu

Thr

Tyr

555

Pro

Cys

Ser

Lys

Gln

Gly

Gln

460

Asn

Val

Thr

Leu

Arg

540

Arg

Phe

Arg

Gln

Gly

Pro

Ser

445

Glu

His

Leu

Val

His

525

Lys

Ser

Met

Phe

Glu

Phe

Glu

430

Phe

Gly

Tyr

Val

Ala

510

Ser

His

Lys

Arg

Pro
590

Glu

Tyr

415

Asn

Phe

Asn

Thr

Val

495

Phe

Asp

Tyr

Arg

Pro

575

Glu

Met

400

Pro

Asn

Leu

Val

Gln

480

Val

Ile

Tyr

Gln

Gly

560

Val

Glu



Glu

Ala

Leu

625

Asp

Leu

Ile

Tyr

Met

705

Leu

Pro

Pro

Leu

Glu

Pro

610

Gly

Pro

Tyr

Gly

Gln

690

Gln

Lys

Arg

Glu

Gln
770

Gly

595

Ala

Arg

Glu

Asn

Met

675

Gly

Ala

Gln

Leu

Glu

755

Cys

Gly

Tyr

Arg

Met

Glu

660

Lys

Leu

Leu

Ala

Leu

740

Pro

Leu

Cys

Gln

Glu

Gly

645

Leu

Gly

Ser

Pro

Gly

725

Phe

Leu

Lys

Glu

Gln

Glu

630

Gly

Gln

Glu

Thr

Pro

710

Asp

Phe

Val

Gly

Leu

Gly

615

Tyr

Lys

Lys

Arg

Ala

695

Arg

Val

Leu

Val

Thr
775

Arg

600

Gln

Asp

Pro

Asp

Arg

680

Thr

Gly

Glu

Leu

Lys

760

Ser

Val

Asn

Val

Arg

Lys

665

Arg

Lys

Ser

Glu

Phe

745

Val

Asp

Lys

Gln

Leu

Arg

650

Met

Gly

Asp

Gly

Asn

730

Leu

Glu

Gly

Phe

Leu

Asp

635

Lys

Ala

Lys

Thr

Ala

715

Pro

Thr

Glu

Pro

Ser

Tyr

620

Lys

Asn

Glu

Gly

Tyr

700

Thr

Gly

Pro

Gly

Thr
780

Arg

605

Asn

Arg

Pro

Ala

His

685

Asp

Asn

Pro

Met

Asp

765

Gln

Ser

Glu

Arg

Gln

Tyr

670

Asp

Ala

Phe

Met

Glu

750

Asn

Gln

Ala

Leu

Gly

Glu

655

Ser

Gly

Leu

Ser

Pro

735

Val

Ala

Leu

Asp

Asn

Arg

640

Gly

Glu

Leu

His

Leu

720

Pro

Arg

Val

Thr



Trp

785

Leu

Ile

Gly

Glu

Leu

865

Ser

Pro

Leu

Leu

Leu

945

Leu

Thr

Ser

Pro

Phe

Pro

Gly

850

Gly

Gly

Glu

Asn

Trp

930

Ser

Glu

Gly

Arg

Gly

Asn

Pro

835

Ser

Cys

Lys

Ile

Gln

915

Leu

Trp

Leu

Leu

Glu

Leu

Val

820

Ser

Gly

Gly

Leu

Trp

900

Ser

Ser

Thr

Lys

Leu
980

Ser

Gly

805

Ser

Glu

Glu

Leu

Met

885

Glu

Leu

Cys

His

Asp

965

Leu

Pro

790

Ile

Gln

Lys

Leu

Lys

870

Ser

Gly

Ser

Gly

Val

950

Asp

Pro

Leu

His

Gln

Ala

Phe

855

Asn

Pro

Glu

Gln

Val

935

His

Arg

Arg

Lys

Met

Met

Trp

840

Arg

Arg

Lys

Pro

Asp

920

Pro

Pro

Pro

Ala

Pro

Arg

Gly

825

Gln

Trp

Ser

Leu

Pro

905

Leu

Pro

Lys

Ala

Thr
985

Phe

Pro

810

Gly

Pro

Asn

Ser

Tyr

890

Cys

Thr

Asp

Gly

Arg

970

Ala

Leu

795

Leu

Phe

Gly

Val

Glu

875

Val

Leu

Met

Ser

Pro

955

Asp

Gln

Lys

Ala

Tyr

Trp

Ser

860

Gly

Trp

Pro

Ala

Val

940

Lys

Met

Asp

Leu

Ile

Leu

Thr

845

Asp

Pro

Ala

Pro

Pro

925

Ser

Ser

Trp

Ala

Ser

Trp

Cys

830

Val

Leu

Ser

Lys

Arg

910

Gly

Arg

Leu

Val

Gly
990

Leu

Leu

815

Gln

Asn

Gly

Ser

Asp

895

Asp

Ser

Gly

Leu

Met

975

Lys

Gly

800

Phe

Pro

Val

Gly

Pro

880

Arg

Ser

Thr

Pro

Ser

960

Glu

Tyr



Tyr

Cys His Arg Gly Asn Leu Thr Met Ser Phe His Leu Glu Ile Thr
995 1000 1005

Ala Arg Pro Val Leu Trp His Trp Leu Leu Arg Thr Gly Gly Trp
1010 1015 1020

Lys Val Ser Ala Val Thr Leu Ala Tyr Leu Ile Phe Cys Leu Cys
1025 1030 1035

Ser Leu Val Gly Ile Leu His Leu
1040 1045

<210> 33

<211> 937

<212> PRT

<213> Artificial Sequence

<220>
<223> LFTT1 CH3 hIgG4

<400> 33

Met
1

Ser

Ser

Asn

Leu

65

Phe

Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp Ile Pro Ala

Ser Ser Asp Ile His Met Thr Gln Ser Pro Ser Ser Leu Ser Ala
20 25 30

Leu Gly Gly Lys Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Ile
35 40 45

Arg Tyr Ile Ala Trp Tyr Gln His Lys Pro Gly Lys Gly Pro Arg
50 55 60

Leu Ile His Phe Thr Ser Thr Leu Gln Ser Gly Ile Pro Ser Arg
70 75 80

Ser Gly Ser Gly Ser Gly Arg Asp Tyr Ser Phe Ser Ile Ser Asn
85 90 95



Leu

Leu

Gly

Val

145

Ser

Val

Thr

Ala

Asn

225

Asp

Val

Pro

Glu

Arg

Ser

130

Gln

Cys

Lys

Tyr

Phe

210

Leu

Gly

Thr

Gly

Pro

Thr

115

Gly

Ser

Lys

Gln

Ser

195

Ser

Lys

Tyr

Val

Gln
275

Glu

100

Phe

Gly

Gly

Ala

Ala

180

Gly

Leu

Asn

Tyr

Ser

260

Pro

Asp

Gly

Gly

Pro

Ser

165

Pro

Val

Glu

Glu

Arg

245

Ser

Arg

Ile

Gly

Gly

Glu

150

Gly

Gly

Pro

Thr

Asp

230

Tyr

Glu

Glu

Ala

Gly

Ser

135

Leu

Tyr

Lys

Thr

Ser

215

Thr

Ala

Ser

Pro

Thr

Thr

120

Gly

Lys

Thr

Gly

Tyr

200

Ala

Ala

Met

Lys

Gln
280

Tyr

105

Lys

Gly

Lys

Phe

Leu

185

Ala

Ser

Thr

Asp

Tyr

265

Val

Tyr

Leu

Gly

Pro

Thr

170

Lys

Asp

Thr

Tyr

Tyr

250

Gly

Tyr

Cys

Glu

Gly

Gly

155

Thr

Trp

Asp

Ala

Phe

235

Trp

Pro

Thr

Leu

Ile

Ser

140

Glu

Tyr

Met

Leu

Tyr

220

Cys

Gly

Pro

Leu

Gln

Lys

125

Gln

Thr

Gly

Gly

Glu

205

Leu

Ala

Gln

Cys

Pro
285

Tyr

110

Gly

Ile

Val

Met

Trp

190

Gly

Gln

Arg

Gly

Pro

270

Pro

Asp

Gly

Gln

Lys

Ser

175

Ile

Arg

Ile

Val

Thr

255

Pro

Ser

Asp

Gly

Leu

Ile

160

Trp

Tyr

Phe

Asn

Arg

240

Ser

Cys

Gln



Glu

Phe

305

Glu

Phe

Gly

Tyr

Val

385

Ala

Ser

His

Lys

Arg

465

Pro

Glu

290

Tyr

Asn

Phe

Asn

Thr

370

Val

Phe

Asp

Tyr

Arg

450

Pro

Glu

Met

Pro

Asn

Leu

Val

355

Gln

Val

Ile

Tyr

Gln

435

Gly

Val

Glu

Thr

Ser

Tyr

Tyr

340

Phe

Lys

Gly

Ile

Met

420

Pro

Arg

Gln

Glu

Lys

Asp

Lys

325

Ser

Ser

Ser

Gly

Phe

405

Asn

Tyr

Lys

Thr

Glu
485

Asn

Ile

310

Thr

Arg

Cys

Leu

Val

390

Trp

Met

Ala

Lys

Thr

470

Gly

Gln

295

Ala

Thr

Leu

Ser

Ser

375

Leu

Val

Thr

Pro

Leu

455

Gln

Gly

Val

Val

Pro

Thr

Val

360

Leu

Ala

Arg

Pro

Pro

440

Leu

Glu

Cys

Ser

Glu

Pro

Val

345

Met

Ser

Cys

Ser

Arg

425

Arg

Tyr

Glu

Glu

Leu

Trp

Val

330

Asp

His

Leu

Tyr

Lys

410

Arg

Asp

Ile

Asp

Leu
490

Thr

Glu

315

Leu

Lys

Glu

Gly

Ser

395

Arg

Pro

Phe

Phe

Gly

475

Arg

Cys

300

Ser

Asp

Ser

Ala

Lys

380

Leu

Ser

Gly

Ala

Lys

460

Cys

Val

Leu

Asn

Ser

Arg

Leu

365

Phe

Leu

Arg

Pro

Ala

445

Gln

Ser

Lys

Val

Gly

Asp

Trp

350

His

Trp

Val

Leu

Thr

430

Tyr

Pro

Cys

Phe

Lys

Gln

Gly

335

Gln

Asn

Val

Thr

Leu

415

Arg

Arg

Phe

Arg

Ser
495

Gly

Pro

320

Ser

Glu

His

Leu

Val

400

His

Lys

Ser

Met

Phe

480

Arg



Ser

Glu

Arg

Gln

545

Tyr

Asp

Ala

Phe

Met

625

Glu

Asn

Gln

Ala

Leu

Gly

530

Glu

Ser

Gly

Leu

Ser

610

Pro

Val

Ala

Leu

Asp

Asn

515

Arg

Gly

Glu

Leu

His

595

Leu

Pro

Arg

Val

Thr
675

Ala

500

Leu

Asp

Leu

Ile

Tyr

580

Met

Leu

Pro

Pro

Leu

660

Trp

Pro

Gly

Pro

Tyr

Gly

565

Gln

Gln

Lys

Arg

Glu

645

Gln

Ser

Ala

Arg

Glu

Asn

550

Met

Gly

Ala

Gln

Leu

630

Glu

Cys

Arg

Tyr

Arg

Met

535

Glu

Lys

Leu

Leu

Ala

615

Leu

Pro

Leu

Glu

Gln

Glu

520

Gly

Leu

Gly

Ser

Pro

600

Gly

Phe

Leu

Lys

Ser
680

Gln

505

Glu

Gly

Gln

Glu

Thr

585

Pro

Asp

Phe

Val

Gly

665

Pro

Gly

Tyr

Lys

Lys

Arg

570

Ala

Arg

Val

Leu

Val

650

Thr

Leu

Gln

Asp

Pro

Asp

555

Arg

Thr

Gly

Glu

Leu

635

Lys

Ser

Lys

Asn

Val

Arg

540

Lys

Arg

Lys

Ser

Glu

620

Phe

Val

Asp

Pro

Gln

Leu

525

Arg

Met

Gly

Asp

Gly

605

Asn

Leu

Glu

Gly

Phe
685

Leu

510

Asp

Lys

Ala

Lys

Thr

590

Ala

Pro

Thr

Glu

Pro

670

Leu

Tyr

Lys

Asn

Glu

Gly

575

Tyr

Thr

Gly

Pro

Gly

655

Thr

Lys

Asn

Arg

Pro

Ala

560

His

Asp

Asn

Pro

Met

640

Asp

Gln

Leu



Ser

Trp

705

Cys

Val

Leu

Ser

Lys

785

Arg

Gly

Arg

Leu

Val

865

Gly

Leu

690

Leu

Gln

Asn

Gly

Ser

770

Asp

Asp

Ser

Gly

Leu

850

Met

Lys

Gly

Phe

Pro

Val

Gly

755

Pro

Arg

Ser

Thr

Pro

835

Ser

Glu

Tyr

Leu

Ile

Gly

Glu

740

Leu

Ser

Pro

Leu

Leu

820

Leu

Leu

Thr

Tyr

Pro

Phe

Pro

725

Gly

Gly

Gly

Glu

Asn

805

Trp

Ser

Glu

Gly

Cys
885

Gly

Asn

710

Pro

Ser

Cys

Lys

Ile

790

Gln

Leu

Trp

Leu

Leu

870

His

Leu

695

Val

Ser

Gly

Gly

Leu

775

Trp

Ser

Ser

Thr

Lys

855

Leu

Arg

Gly

Ser

Glu

Glu

Leu

760

Met

Glu

Leu

Cys

His

840

Asp

Leu

Gly

Ile

Gln

Lys

Leu

745

Lys

Ser

Gly

Ser

Gly

825

Val

Asp

Pro

Asn

His

Gln

Ala

730

Phe

Asn

Pro

Glu

Gln

810

Val

His

Arg

Arg

Leu
890

Met

Met

715

Trp

Arg

Arg

Lys

Pro

795

Asp

Pro

Pro

Pro

Ala

875

Thr

Arg

700

Gly

Gln

Trp

Ser

Leu

780

Pro

Leu

Pro

Lys

Ala

860

Thr

Met

Pro

Gly

Pro

Asn

Ser

765

Tyr

Cys

Thr

Asp

Gly

845

Arg

Ala

Ser

Leu

Phe

Gly

Val

750

Glu

Val

Leu

Met

Ser

830

Pro

Asp

Gln

Phe

Ala

Tyr

Trp

735

Ser

Gly

Trp

Pro

Ala

815

Val

Lys

Met

Asp

His
895

Ile

Leu

720

Thr

Asp

Pro

Ala

Pro

800

Pro

Ser

Ser

Trp

Ala

880

Leu



Glu Ile Thr Ala Arg Pro Val

900

Gly Trp Lys Val Ser Ala Val

915

Cys Ser Leu Val Gly Ile Leu

930

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

<220>
<223>

<400>

34
830
PRT

935

Artificial Sequence

LFTT1 hIgG4

34

Met Lys Leu Pro

1

Ser

Ser

Asn

Leu

65

Phe

Leu

Ser

Leu

Arg

50

Leu

Ser

Glu

Ser Asp
20

Gly Gly

35

Tyr Ile

Ile His

Gly Ser

Pro Glu
100

Val

Ile

Lys

Ala

Phe

Gly

85

Asp

Arg

His

Val

Trp

Thr

70

Ser

Ile

Leu

Met

Thr

Tyr

55

Ser

Gly

Ala

Leu

Thr

920

His

Leu

Thr

Ile

40

Gln

Thr

Arg

Thr

Trp His Trp Leu Leu Arg Thr Gly

905

Leu

Leu

Val

Gln

25

Thr

His

Leu

Asp

Tyr
105

910

Ala Tyr Leu Ile Phe Cys Leu

Leu

10

Ser

Cys

Lys

Gln

Tyr

90

Tyr

Met

Pro

Lys

Pro

Ser

75

Ser

Cys

Phe

Ser

Ala

Gly

60

Gly

Phe

Leu

925

Trp

Ser

Ser

45

Lys

Ile

Ser

Gln

Ile

Leu

30

Gln

Gly

Pro

Ile

Tyr
110

Pro

15

Ser

Asp

Pro

Ser

Ser

95

Asp

Ala

Ala

Ile

Arg

Arg

80

Asn

Asp



Leu

Gly

Val

145

Ser

Val

Thr

Ala

Asn

225

Asp

Val

Pro

Leu

Arg

Ser

130

Gln

Cys

Lys

Tyr

Phe

210

Leu

Gly

Thr

Phe

Leu
290

Thr

115

Gly

Ser

Lys

Gln

Ser

195

Ser

Lys

Tyr

Val

Trp

275

Val

Phe

Gly

Gly

Ala

Ala

180

Gly

Leu

Asn

Tyr

Ser

260

Val

Thr

Gly

Gly

Pro

Ser

165

Pro

Val

Glu

Glu

Arg

245

Ser

Leu

Val

Gly

Gly

Glu

150

Gly

Gly

Pro

Thr

Asp

230

Tyr

Glu

Val

Ala

Gly

Ser

135

Leu

Tyr

Lys

Thr

Ser

215

Thr

Ala

Ser

Val

Phe
295

Thr

120

Gly

Lys

Thr

Gly

Tyr

200

Ala

Ala

Met

Lys

Val

280

Ile

Lys

Gly

Lys

Phe

Leu

185

Ala

Ser

Thr

Asp

Tyr

265

Gly

Ile

Leu

Gly

Pro

Thr

170

Lys

Asp

Thr

Tyr

Tyr

250

Gly

Gly

Phe

Glu

Gly

Gly

155

Thr

Trp

Asp

Ala

Phe

235

Trp

Pro

Val

Trp

Ile

Ser

140

Glu

Tyr

Met

Leu

Tyr

220

Cys

Gly

Pro

Leu

Val
300

Lys

125

Gln

Thr

Gly

Gly

Glu

205

Leu

Ala

Gln

Cys

Ala

285

Arg

Gly

Ile

Val

Met

Trp

190

Gly

Gln

Arg

Gly

Pro

270

Cys

Ser

Gly

Gln

Lys

Ser

175

Ile

Arg

Ile

Val

Thr

255

Pro

Tyr

Lys

Gly

Leu

Ile

160

Trp

Tyr

Phe

Asn

Arg

240

Ser

Cys

Ser

Arg



Ser

305

Gly

Ala

Lys

Cys

Val

385

Asn

Val

Arg

Lys

Arg

465

Lys

Ser

Arg

Pro

Ala

Gln

Ser

370

Lys

Gln

Leu

Arg

Met

450

Gly

Asp

Gly

Leu

Thr

Tyr

Pro

355

Cys

Phe

Leu

Asp

Lys

435

Ala

Lys

Thr

Ala

Leu

Arg

Arg

340

Phe

Arg

Ser

Tyr

Lys

420

Asn

Glu

Gly

Tyr

Thr
500

His

Lys

325

Ser

Met

Phe

Arg

Asn

405

Arg

Pro

Ala

His

Asp

485

Asn

Ser

310

His

Lys

Arg

Pro

Ser

390

Glu

Arg

Gln

Tyr

Asp

470

Ala

Phe

Asp

Tyr

Arg

Pro

Glu

375

Ala

Leu

Gly

Glu

Ser

455

Gly

Leu

Ser

Tyr

Gln

Gly

Val

360

Glu

Asp

Asn

Arg

Gly

440

Glu

Leu

His

Leu

Met

Pro

Arg

345

Gln

Glu

Ala

Leu

Asp

425

Leu

Ile

Tyr

Met

Leu
505

Asn

Tyr

330

Lys

Thr

Glu

Pro

Gly

410

Pro

Tyr

Gly

Gln

Gln

490

Lys

Met

315

Ala

Lys

Thr

Gly

Ala

395

Arg

Glu

Asn

Met

Gly

475

Ala

Gln

Thr

Pro

Leu

Gln

Gly

380

Tyr

Arg

Met

Glu

Lys

460

Leu

Leu

Ala

Pro

Pro

Leu

Glu

365

Cys

Gln

Glu

Gly

Leu

445

Ser

Pro

Gly

Arg

Arg

Tyr

350

Glu

Glu

Gln

Glu

Gly

430

Gln

Glu

Thr

Pro

Asp
510

Arg

Asp

335

Ile

Asp

Leu

Gly

Tyr

415

Lys

Lys

Arg

Ala

Arg

495

Val

Pro

320

Phe

Phe

Gly

Arg

Gln

400

Asp

Pro

Asp

Arg

Thr

480

Gly

Glu



Glu

Phe

Val

545

Asp

Pro

Arg

Gly

Gln

625

Trp

Ser

Leu

Pro

Asn

Leu

530

Glu

Gly

Phe

Pro

Gly

610

Pro

Asn

Ser

Tyr

Cys
690

Pro

515

Thr

Glu

Pro

Leu

Leu

595

Phe

Gly

Val

Glu

Val

675

Leu

Gly

Pro

Gly

Thr

Lys

580

Ala

Tyr

Trp

Ser

Gly

660

Trp

Pro

Pro

Met

Asp

Gln

565

Leu

Ile

Leu

Thr

Asp

645

Pro

Ala

Pro

Met

Glu

Asn

550

Gln

Ser

Trp

Cys

Val

630

Leu

Ser

Lys

Arg

Pro

Val

535

Ala

Leu

Leu

Leu

Gln

615

Asn

Gly

Ser

Asp

Asp
695

Pro

520

Arg

Val

Thr

Gly

Phe

600

Pro

Val

Gly

Pro

Arg

680

Ser

Pro

Pro

Leu

Trp

Leu

585

Ile

Gly

Glu

Leu

Ser

665

Pro

Leu

Arg

Glu

Gln

Ser

570

Pro

Phe

Pro

Gly

Gly

650

Gly

Glu

Asn

Leu

Glu

Cys

555

Arg

Gly

Asn

Pro

Ser

635

Cys

Lys

Ile

Gln

Leu

Pro

540

Leu

Glu

Leu

Val

Ser

620

Gly

Gly

Leu

Trp

Ser
700

Phe

525

Leu

Lys

Ser

Gly

Ser

605

Glu

Glu

Leu

Met

Glu

685

Leu

Phe

Val

Gly

Pro

Ile

590

Gln

Lys

Leu

Lys

Ser

670

Gly

Ser

Leu

Val

Thr

Leu

575

His

Gln

Ala

Phe

Asn

655

Pro

Glu

Gln

Leu

Lys

Ser

560

Lys

Met

Met

Trp

Arg

640

Arg

Lys

Pro

Asp



Leu

705

Pro

Lys

Ala

Thr

Met

785

Leu

Leu

Thr

Asp

Gly

Arg

Ala

770

Ser

Leu

Ile

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

<220>
<223>

<400>

Met

Ser

Pro

Asp

755

Gln

Phe

Arg

Phe

35
1051
PRT

Ala

Val

Lys

740

Met

Asp

His

Thr

Cys
820

Pro

Ser

725

Ser

Trp

Ala

Leu

Gly

805

Leu

Gly

710

Arg

Leu

Val

Gly

Glu

790

Gly

Cys

Ser

Gly

Leu

Met

Lys

775

Ile

Trp

Ser

Artificial Sequence

15E7 CH2CH3 hIgG4

35

Thr

Pro

Ser

Glu

760

Tyr

Thr

Lys

Leu

Leu

Leu

Leu

745

Thr

Tyr

Ala

Val

Val
825

Trp

Ser

730

Glu

Gly

Cys

Arg

Ser

810

Gly

Leu

715

Trp

Leu

Leu

His

Pro

795

Ala

Ile

Ser

Thr

Lys

Leu

Arg

780

Val

Val

Leu

Cys

His

Asp

Leu

765

Gly

Leu

Thr

His

Gly

Val

Asp

750

Pro

Asn

Trp

Leu

Leu
830

Val

His

735

Arg

Arg

Leu

His

Ala
815

Pro

720

Pro

Pro

Ala

Thr

Trp

800

Tyr

Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp Ile Pro Ala

1

5

10

15

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

20

25

30



Ser

Val

Gly

65

Gly

Leu

Phe

Glu

Gly

145

Gly

Asp

Trp

Glu

Ala
225

Leu

His

50

Gln

Val

Lys

Gln

Ile

130

Ser

Ser

Tyr

Ile

Phe

210

Tyr

Gly

35

Arg

Ser

Pro

Ile

Gly

115

Lys

Gln

Ser

Trp

Gly

195

Lys

Met

Asp

Ser

Pro

Asp

Ser

100

Ser

Gly

Val

Val

Met

180

Thr

Gly

His

Gln

Gly

Lys

Arg

85

Arg

His

Gly

Gln

Lys

165

Asp

Ile

Lys

Leu

Ala

Asn

Leu

70

Phe

Val

Leu

Gly

Leu

150

Leu

Trp

Tyr

Ala

Ser
230

Ser

Thr
55

Leu

Ser

Glu

Pro

Gly

135

Gln

Ser

Val

Pro

Thr

215

Ser

Ile

40

Tyr

Ile

Gly

Ala

Pro

120

Ser

Gln

Cys

Lys

Ser

200

Met

Leu

Ser

Leu

Tyr

Ser

Glu

105

Thr

Gly

Pro

Lys

Gln

185

Asp

Thr

Thr

Cys

Glu

Lys

Gly

90

Asp

Phe

Gly

Gly

Ala

170

Arg

Ser

Val

Ser

Arg

Trp

Val

75

Ser

Leu

Gly

Gly

Ala

155

Ser

Pro

Ser

Asp

Glu
235

Ser

Tyr

60

Ser

Gly

Gly

Gly

Gly

140

Glu

Gly

Gly

Thr

Lys

220

Asp

Ser

45

Leu

Asn

Thr

Val

Gly

125

Ser

Leu

Tyr

Gln

His

205

Ser

Ser

Gln

Gln

Arg

Asp

Tyr

110

Thr

Gly

Val

Thr

Gly

190

Tyr

Ser

Ala

Ser

Lys

Phe

Phe

95

Tyr

Thr

Gly

Arg

Phe

175

Leu

Asn

Ser

Val

Ile

Pro

Ser

80

Thr

Cys

Leu

Gly

Pro

160

Thr

Glu

Gln

Thr

Tyr
240



Tyr

Gly

Pro

Leu

Glu

305

Gln

Lys

Leu

Lys

Lys

385

Ser

Lys

Cys

Gln

Cys

Phe

290

Val

Phe

Pro

Thr

Val

370

Ala

Gln

Gly

Ala

Gly

Pro

275

Pro

Thr

Asn

Arg

Val

355

Ser

Lys

Glu

Phe

Arg

Thr

260

Pro

Pro

Cys

Trp

Glu

340

Leu

Asn

Gly

Glu

Tyr
420

Glu

245

Thr

Cys

Lys

Val

Tyr

325

Glu

His

Lys

Gln

Met

405

Pro

Gly

Leu

Pro

Pro

Val

310

Val

Gln

Gln

Gly

Pro

390

Thr

Ser

Leu

Thr

Ala

Lys

295

Val

Asp

Phe

Asp

Leu

375

Arg

Lys

Asp

Ala

Val

Pro

280

Asp

Asp

Gly

Gln

Trp

360

Pro

Glu

Asn

Ile

Gly

Ser

265

Pro

Thr

Val

Val

Ser

345

Leu

Ser

Pro

Gln

Ala
425

Val

250

Ser

Val

Leu

Ser

Glu

330

Thr

Asn

Ser

Gln

Val

410

Val

Phe

Glu

Ala

Met

Gln

315

Val

Tyr

Gly

Ile

Val

395

Ser

Glu

Tyr

Ser

Gly

Ile

300

Glu

His

Arg

Lys

Glu

380

Tyr

Leu

Trp

Phe

Lys

Pro

285

Ser

Asp

Asn

Val

Glu

365

Lys

Thr

Thr

Glu

Asp

Tyr

270

Ser

Arg

Pro

Ala

Val

350

Tyr

Thr

Leu

Cys

Ser
430

Tyr

255

Gly

Val

Thr

Glu

Lys

335

Ser

Lys

Ile

Pro

Leu

415

Asn

Trp

Pro

Phe

Pro

Val

320

Thr

Val

Cys

Ser

Pro

400

Val

Gly



Gln

Gly

Gln

465

Asn

Val

Thr

Leu

Arg

545

Arg

Phe

Arg

Ser

Tyr
625

Pro

Ser

450

Glu

His

Leu

Val

His

530

Lys

Ser

Met

Phe

Arg

610

Asn

Glu

435

Phe

Gly

Tyr

Val

Ala

515

Ser

His

Lys

Arg

Pro

595

Ser

Glu

Asn

Phe

Asn

Thr

Val

500

Phe

Asp

Tyr

Arg

Pro

580

Glu

Ala

Leu

Asn

Leu

Val

Gln

485

Val

Ile

Tyr

Gln

Gly

565

Val

Glu

Asp

Asn

Tyr

Tyr

Phe

470

Lys

Gly

Ile

Met

Pro

550

Arg

Gln

Glu

Ala

Leu
630

Lys

Ser

455

Ser

Ser

Gly

Phe

Asn

535

Tyr

Lys

Thr

Glu

Pro

615

Gly

Thr

440

Arg

Cys

Leu

Val

Trp

520

Met

Ala

Lys

Thr

Gly

600

Ala

Arg

Thr

Leu

Ser

Ser

Leu

505

Val

Thr

Pro

Leu

Gln

585

Gly

Tyr

Arg

Pro

Thr

Val

Leu

490

Ala

Arg

Pro

Pro

Leu

570

Glu

Cys

Gln

Glu

Pro

Val

Met

475

Ser

Cys

Ser

Arg

Arg

555

Tyr

Glu

Glu

Gln

Glu
635

Val

Asp

460

His

Leu

Tyr

Lys

Arg

540

Asp

Ile

Asp

Leu

Gly

620

Tyr

Leu

445

Lys

Glu

Gly

Ser

Arg

525

Pro

Phe

Phe

Gly

Arg

605

Gln

Asp

Asp

Ser

Ala

Lys

Leu

510

Ser

Gly

Ala

Lys

Cys

590

Val

Asn

Val

Ser

Arg

Leu

Phe

495

Leu

Arg

Pro

Ala

Gln

575

Ser

Lys

Gln

Leu

Asp

Trp

His

480

Trp

Val

Leu

Thr

Tyr

560

Pro

Cys

Phe

Leu

Asp
640



Lys

Asn

Glu

Gly

Tyr

705

Thr

Gly

Pro

Gly

Thr

785

Lys

Ala

Arg

Pro

Ala

His

690

Asp

Asn

Pro

Met

Asp

770

Gln

Leu

Ile

Arg

Gln

Tyr

675

Asp

Ala

Phe

Met

Glu

755

Asn

Gln

Ser

Trp

Gly

Glu

660

Ser

Gly

Leu

Ser

Pro

740

Val

Ala

Leu

Leu

Leu
820

Arg

645

Gly

Glu

Leu

His

Leu

725

Pro

Arg

Val

Thr

Gly

805

Phe

Asp

Leu

Ile

Tyr

Met

710

Leu

Pro

Pro

Leu

Trp

790

Leu

Ile

Pro

Tyr

Gly

Gln

695

Gln

Lys

Arg

Glu

Gln

775

Ser

Pro

Phe

Glu

Asn

Met

680

Gly

Ala

Gln

Leu

Glu

760

Cys

Arg

Gly

Asn

Met

Glu

665

Lys

Leu

Leu

Ala

Leu

745

Pro

Leu

Glu

Leu

Val
825

Gly

650

Leu

Gly

Ser

Pro

Gly

730

Phe

Leu

Lys

Ser

Gly

810

Ser

Gly

Gln

Glu

Thr

Pro

715

Asp

Phe

Val

Gly

Pro

795

Ile

Gln

Lys

Lys

Arg

Ala

700

Arg

Val

Leu

Val

Thr

780

Leu

His

Gln

Pro

Asp

Arg

685

Thr

Gly

Glu

Leu

Lys

765

Ser

Lys

Met

Met

Arg

Lys

670

Arg

Lys

Ser

Glu

Phe

750

Val

Asp

Pro

Arg

Gly
830

Arg

655

Met

Gly

Asp

Gly

Asn

735

Leu

Glu

Gly

Phe

Pro

815

Gly

Lys

Ala

Lys

Thr

Ala

720

Pro

Thr

Glu

Pro

Leu

800

Leu

Phe



Tyr Leu Cys Gln Pro Gly Pro Pro Ser Glu Lys Ala Trp Gln Pro Gly
835 840 845

Trp Thr Val Asn Val Glu Gly Ser Gly Glu Leu Phe Arg Trp Asn Val
850 855 860

Ser Asp Leu Gly Gly Leu Gly Cys Gly Leu Lys Asn Arg Ser Ser Glu
865 870 875 880

Gly Pro Ser Ser Pro Ser Gly Lys Leu Met Ser Pro Lys Leu Tyr Val
885 890 895

Trp Ala Lys Asp Arg Pro Glu Ile Trp Glu Gly Glu Pro Pro Cys Leu
900 905 910

Pro Pro Arg Asp Ser Leu Asn Gln Ser Leu Ser Gln Asp Leu Thr Met
915 920 925

Ala Pro Gly Ser Thr Leu Trp Leu Ser Cys Gly Val Pro Pro Asp Ser
930 935 940

Val Ser Arg Gly Pro Leu Ser Trp Thr His Val His Pro Lys Gly Pro
945 950 955 960

Lys Ser Leu Leu Ser Leu Glu Leu Lys Asp Asp Arg Pro Ala Arg Asp
965 970 975

Met Trp Val Met Glu Thr Gly Leu Leu Leu Pro Arg Ala Thr Ala Gln
980 985 990

Asp Ala Gly Lys Tyr Tyr Cys His Arg Gly Asn Leu Thr Met Ser Phe
995 1000 1005

His Leu Glu Ile Thr Ala Arg Pro Val Leu Trp His Trp Leu Leu
1010 1015 1020

Arg Thr Gly Gly Trp Lys Val Ser Ala Val Thr Leu Ala Tyr Leu
1025 1030 1035



Ile

Phe
104

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

<220>
<223>

<400>

Cys Leu Cys Ser Leu

0

36
942
PRT

Val Gly Ile Leu His

1045

Artificial Sequence

15E7 CH3 hIgG4

36

Met Lys Leu

1

Ser

Ser

Val

Gly

65

Gly

Leu

Phe

Glu

Ser

Leu

His

50

Gln

Val

Lys

Gln

Ile
130

Ser

Gly

35

Arg

Ser

Pro

Ile

Gly

115

Lys

Pro

Asp

20

Asp

Ser

Pro

Asp

Ser

100

Ser

Gly

Val

Val

Gln

Gly

Lys

Arg

85

Arg

His

Gly

Arg

Leu

Ala

Asn

Leu

70

Phe

Val

Leu

Gly

Leu

Met

Ser

Thr

55

Leu

Ser

Glu

Pro

Gly
135

Leu

Thr

Ile

40

Tyr

Ile

Gly

Ala

Pro

120

Ser

Val

Gln

25

Ser

Leu

Tyr

Ser

Glu

105

Thr

Gly

Leu

10

Ile

Cys

Glu

Lys

Gly

90

Asp

Phe

Gly

Met

Pro

Arg

Trp

Val

75

Ser

Leu

Gly

Gly

1050

Phe

Phe

Ser

Tyr

60

Ser

Gly

Gly

Gly

Gly
140

Trp

Ser

Ser

45

Leu

Asn

Thr

Val

Gly

125

Ser

Leu

Ile

Leu

30

Gln

Gln

Arg

Asp

Tyr

110

Thr

Gly

Pro

15

Pro

Ser

Lys

Phe

Phe

95

Tyr

Thr

Gly

Ala

Val

Ile

Pro

Ser

80

Thr

Cys

Leu

Gly



Gly

145

Gly

Asp

Trp

Glu

Ala

225

Tyr

Gly

Pro

Leu

Cys

305

Ser

Ser

Ser

Tyr

Ile

Phe

210

Tyr

Cys

Gln

Cys

Pro

290

Leu

Asn

Gln

Ser

Trp

Gly

195

Lys

Met

Ala

Gly

Pro

275

Pro

Val

Gly

Val

Val

Met

180

Thr

Gly

His

Arg

Thr

260

Pro

Ser

Lys

Gln

Gln

Lys

165

Asp

Ile

Lys

Leu

Glu

245

Thr

Cys

Gln

Gly

Pro
325

Leu

150

Leu

Trp

Tyr

Ala

Ser

230

Gly

Leu

Pro

Glu

Phe

310

Glu

Gln

Ser

Val

Pro

Thr

215

Ser

Leu

Thr

Gly

Glu

295

Tyr

Asn

Gln

Cys

Lys

Ser

200

Met

Leu

Ala

Val

Gln

280

Met

Pro

Asn

Pro

Lys

Gln

185

Asp

Thr

Thr

Gly

Ser

265

Pro

Thr

Ser

Tyr

Gly

Ala

170

Arg

Ser

Val

Ser

Val

250

Ser

Arg

Lys

Asp

Lys
330

Ala

155

Ser

Pro

Ser

Asp

Glu

235

Phe

Glu

Glu

Asn

Ile

315

Thr

Glu

Gly

Gly

Thr

Lys

220

Asp

Tyr

Ser

Pro

Gln

300

Ala

Thr

Leu

Tyr

Gln

His

205

Ser

Ser

Phe

Lys

Gln

285

Val

Val

Pro

Val

Thr

Gly

190

Tyr

Ser

Ala

Asp

Tyr

270

Val

Ser

Glu

Pro

Arg

Phe

175

Leu

Asn

Ser

Val

Tyr

255

Gly

Tyr

Leu

Trp

Val
335

Pro

160

Thr

Glu

Gln

Thr

Tyr

240

Trp

Pro

Thr

Thr

Glu

320

Leu



Asp

Ser

Ala

Lys

385

Leu

Ser

Gly

Ala

Lys

465

Cys

Val

Asn

Val

Ser

Arg

Leu

370

Phe

Leu

Arg

Pro

Ala

450

Gln

Ser

Lys

Gln

Leu
530

Asp

Trp

355

His

Trp

Val

Leu

Thr

435

Tyr

Pro

Cys

Phe

Leu

515

Asp

Gly

340

Gln

Asn

Val

Thr

Leu

420

Arg

Arg

Phe

Arg

Ser

500

Tyr

Lys

Ser

Glu

His

Leu

Val

405

His

Lys

Ser

Met

Phe

485

Arg

Asn

Arg

Phe

Gly

Tyr

Val

390

Ala

Ser

His

Lys

Arg

470

Pro

Ser

Glu

Arg

Phe

Asn

Thr

375

Val

Phe

Asp

Tyr

Arg

455

Pro

Glu

Ala

Leu

Gly
535

Leu

Val

360

Gln

Val

Ile

Tyr

Gln

440

Gly

Val

Glu

Asp

Asn

520

Arg

Tyr

345

Phe

Lys

Gly

Ile

Met

425

Pro

Arg

Gln

Glu

Ala

505

Leu

Asp

Ser

Ser

Ser

Gly

Phe

410

Asn

Tyr

Lys

Thr

Glu

490

Pro

Gly

Pro

Arg

Cys

Leu

Val

395

Trp

Met

Ala

Lys

Thr

475

Gly

Ala

Arg

Glu

Leu

Ser

Ser

380

Leu

Val

Thr

Pro

Leu

460

Gln

Gly

Tyr

Arg

Met
540

Thr

Val

365

Leu

Ala

Arg

Pro

Pro

445

Leu

Glu

Cys

Gln

Glu

525

Gly

Val

350

Met

Ser

Cys

Ser

Arg

430

Arg

Tyr

Glu

Glu

Gln

510

Glu

Gly

Asp

His

Leu

Tyr

Lys

415

Arg

Asp

Ile

Asp

Leu

495

Gly

Tyr

Lys

Lys

Glu

Gly

Ser

400

Arg

Pro

Phe

Phe

Gly

480

Arg

Gln

Asp

Pro



Arg

545

Lys

Arg

Lys

Ser

Glu

625

Phe

Val

Asp

Pro

Arg

705

Gly

Arg

Met

Gly

Asp

Gly

610

Asn

Leu

Glu

Gly

Phe

690

Pro

Gly

Lys

Ala

Lys

Thr

595

Ala

Pro

Thr

Glu

Pro

675

Leu

Leu

Phe

Asn

Glu

Gly

580

Tyr

Thr

Gly

Pro

Gly

660

Thr

Lys

Ala

Tyr

Pro

Ala

565

His

Asp

Asn

Pro

Met

645

Asp

Gln

Leu

Ile

Leu
725

Gln

550

Tyr

Asp

Ala

Phe

Met

630

Glu

Asn

Gln

Ser

Trp

710

Cys

Glu

Ser

Gly

Leu

Ser

615

Pro

Val

Ala

Leu

Leu

695

Leu

Gln

Gly

Glu

Leu

His

600

Leu

Pro

Arg

Val

Thr

680

Gly

Phe

Pro

Leu

Ile

Tyr

585

Met

Leu

Pro

Pro

Leu

665

Trp

Leu

Ile

Gly

Tyr

Gly

570

Gln

Gln

Lys

Arg

Glu

650

Gln

Ser

Pro

Phe

Pro
730

Asn

555

Met

Gly

Ala

Gln

Leu

635

Glu

Cys

Arg

Gly

Asn

715

Pro

Glu

Lys

Leu

Leu

Ala

620

Leu

Pro

Leu

Glu

Leu

700

Val

Ser

Leu

Gly

Ser

Pro

605

Phe

Leu

Lys

Ser

685

Gly

Ser

Glu

Gln

Glu

Thr

590

Pro

Asp

Phe

Val

Gly

670

Pro

Ile

Gln

Lys

Lys

Arg

575

Ala

Arg

Val

Leu

Val

655

Thr

Leu

His

Gln

Ala
735

Asp

560

Arg

Thr

Gly

Glu

Leu

640

Lys

Ser

Lys

Met

Met

720

Trp



Gln

Trp

Ser

Leu

785

Pro

Leu

Pro

Lys

Ala

865

Thr

Met

Leu

Leu

Pro

Asn

Ser

770

Tyr

Cys

Thr

Asp

Gly

850

Arg

Ala

Ser

Leu

Ile
930

Gly

Val

755

Glu

Val

Leu

Met

Ser

835

Pro

Asp

Gln

Phe

Arg

915

Phe

Trp

740

Ser

Gly

Trp

Pro

Ala

820

Val

Lys

Met

Asp

His

900

Thr

Cys

Thr

Asp

Pro

Ala

Pro

805

Pro

Ser

Ser

Trp

Ala

885

Leu

Gly

Leu

Val

Leu

Ser

Lys

790

Arg

Gly

Arg

Leu

Val

870

Gly

Glu

Gly

Cys

Asn

Gly

Ser

775

Asp

Asp

Ser

Gly

Leu

855

Met

Lys

Ile

Trp

Ser
935

Val

Gly

760

Pro

Arg

Ser

Thr

Pro

840

Ser

Glu

Tyr

Thr

Lys

920

Leu

Glu

745

Leu

Ser

Pro

Leu

Leu

825

Leu

Leu

Thr

Tyr

Ala

905

Val

Val

Gly

Gly

Glu

Asn

810

Trp

Ser

Glu

Gly

Cys

890

Arg

Ser

Gly

Ser

Cys

Lys

Ile

795

Gln

Leu

Trp

Leu

Leu

875

His

Pro

Ala

Ile

Gly

Gly

Leu

780

Trp

Ser

Ser

Thr

Lys

860

Leu

Arg

Val

Val

Leu
940

Glu

Leu

765

Met

Glu

Leu

Cys

His

845

Asp

Leu

Gly

Leu

Thr

925

His

Leu

750

Lys

Ser

Gly

Ser

Gly

830

Val

Asp

Pro

Asn

Trp

910

Leu

Leu

Phe

Asn

Pro

Glu

Gln

815

Val

His

Arg

Arg

Leu

895

His

Ala

Arg

Arg

Lys

Pro

800

Asp

Pro

Pro

Pro

Ala

880

Thr

Trp

Tyr



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

<220>
<223>

<400>

37
835
PRT

Artificial Sequence

15E7 hIgG4

37

Met Lys Leu

1

Ser

Ser

Val

Gly

65

Gly

Leu

Phe

Glu

Gly
145

Ser

Leu

His

50

Gln

Val

Lys

Gln

Ile

130

Ser

Ser

Gly

35

Arg

Ser

Pro

Ile

Gly

115

Lys

Gln

Pro

Asp

20

Asp

Ser

Pro

Asp

Ser

100

Ser

Gly

Val

Val

Val

Gln

Gly

Lys

Arg

85

Arg

His

Gly

Gln

Arg

Leu

Ala

Asn

Leu

70

Phe

Val

Leu

Gly

Leu
150

Leu

Met

Ser

Thr

55

Leu

Ser

Glu

Pro

Gly

135

Gln

Leu

Thr

Ile

40

Tyr

Ile

Gly

Ala

Pro

120

Ser

Gln

Val

Gln

25

Ser

Leu

Tyr

Ser

Glu

105

Thr

Gly

Pro

Leu

10

Ile

Cys

Glu

Lys

Gly

90

Asp

Phe

Gly

Gly

Met

Pro

Arg

Trp

Val

75

Ser

Leu

Gly

Gly

Ala
155

Phe

Phe

Ser

Tyr

60

Ser

Gly

Gly

Gly

Gly

140

Glu

Trp

Ser

Ser

45

Leu

Asn

Thr

Val

Gly

125

Ser

Leu

Ile

Leu

30

Gln

Gln

Arg

Asp

Tyr

110

Thr

Gly

Val

Pro

15

Pro

Ser

Lys

Phe

Phe

95

Tyr

Thr

Gly

Arg

Ala

Val

Ile

Pro

Ser

80

Thr

Cys

Leu

Gly

Pro
160



Gly

Asp

Trp

Glu

Ala

225

Tyr

Gly

Pro

Leu

Val

305

Thr

Pro

Ser

Tyr

Ile

Phe

210

Tyr

Cys

Gln

Cys

Ala

290

Arg

Pro

Pro

Ser

Trp

Gly

195

Lys

Met

Ala

Gly

Pro

275

Cys

Ser

Arg

Arg

Val

Met

180

Thr

Gly

His

Arg

Thr

260

Pro

Tyr

Lys

Arg

Asp
340

Lys

165

Asp

Ile

Lys

Leu

Glu

245

Thr

Cys

Ser

Arg

Pro

325

Phe

Leu

Trp

Tyr

Ala

Ser

230

Gly

Leu

Pro

Leu

Ser

310

Gly

Ala

Ser

Val

Pro

Thr

215

Ser

Leu

Thr

Phe

Leu

295

Arg

Pro

Ala

Cys

Lys

Ser

200

Met

Leu

Ala

Val

Trp

280

Val

Leu

Thr

Tyr

Lys

Gln

185

Asp

Thr

Thr

Gly

Ser

265

Val

Thr

Leu

Arg

Arg
345

Ala

170

Arg

Ser

Val

Ser

Val

250

Ser

Leu

Val

His

Lys

330

Ser

Ser

Pro

Ser

Asp

Glu

235

Phe

Glu

Val

Ala

Ser

315

His

Lys

Gly

Gly

Thr

Lys

220

Asp

Tyr

Ser

Val

Phe

300

Asp

Tyr

Arg

Tyr

Gln

His

205

Ser

Ser

Phe

Lys

Val

285

Ile

Tyr

Gln

Gly

Thr

Gly

190

Tyr

Ser

Ala

Asp

Tyr

270

Gly

Ile

Met

Pro

Arg
350

Phe

175

Leu

Asn

Ser

Val

Tyr

255

Gly

Gly

Phe

Asn

Tyr

335

Lys

Thr

Glu

Gln

Thr

Tyr

240

Trp

Pro

Val

Trp

Met

320

Ala

Lys



Leu

Gln

Gly

385

Tyr

Arg

Met

Glu

Lys

465

Leu

Leu

Ala

Leu

Pro
545

Leu

Glu

370

Cys

Gln

Glu

Gly

Leu

450

Gly

Ser

Pro

Gly

Phe

530

Leu

Tyr

355

Glu

Glu

Gln

Glu

Gly

435

Gln

Glu

Thr

Pro

Asp

515

Phe

Val

Ile

Asp

Leu

Gly

Tyr

420

Lys

Lys

Arg

Ala

Arg

500

Val

Leu

Val

Phe

Gly

Arg

Gln

405

Asp

Pro

Asp

Arg

Thr

485

Gly

Glu

Leu

Lys

Lys

Cys

Val

390

Asn

Val

Arg

Lys

Arg

470

Lys

Ser

Glu

Phe

Val
550

Gln

Ser

375

Lys

Gln

Leu

Arg

Met

455

Gly

Asp

Gly

Asn

Leu

535

Glu

Pro

360

Cys

Phe

Leu

Asp

Lys

440

Ala

Lys

Thr

Ala

Pro

520

Thr

Glu

Phe

Arg

Ser

Tyr

Lys

425

Asn

Glu

Gly

Tyr

Thr

505

Gly

Pro

Gly

Met

Phe

Arg

Asn

410

Arg

Pro

Ala

His

Asp

490

Asn

Pro

Met

Asp

Arg

Pro

Ser

395

Glu

Arg

Gln

Tyr

Asp

475

Ala

Phe

Met

Glu

Asn
555

Pro

Glu

380

Ala

Leu

Gly

Glu

Ser

460

Gly

Leu

Ser

Pro

Val

540

Ala

Val

365

Glu

Asp

Asn

Arg

Gly

445

Glu

Leu

His

Leu

Pro

525

Arg

Val

Gln

Glu

Ala

Leu

Asp

430

Leu

Ile

Tyr

Met

Leu

510

Pro

Pro

Leu

Thr

Glu

Pro

Gly

415

Pro

Tyr

Gly

Gln

Gln

495

Lys

Arg

Glu

Gln

Thr

Gly

Ala

400

Arg

Glu

Asn

Met

Gly

480

Ala

Gln

Leu

Glu

Cys
560



Leu

Glu

Leu

Val

Ser

625

Gly

Gly

Leu

Trp

Ser

705

Ser

Thr

Lys

Ser

Gly

Ser

610

Glu

Glu

Leu

Met

Glu

690

Leu

Cys

His

Gly

Pro

Ile

595

Gln

Lys

Leu

Lys

Ser

675

Gly

Ser

Gly

Val

Thr

Leu

580

His

Gln

Ala

Phe

Asn

660

Pro

Glu

Gln

Val

His
740

Ser

565

Lys

Met

Met

Trp

Arg

645

Arg

Lys

Pro

Asp

Pro

725

Pro

Asp

Pro

Arg

Gly

Gln

630

Trp

Ser

Leu

Pro

Leu

710

Pro

Lys

Gly

Phe

Pro

Gly

615

Pro

Asn

Ser

Tyr

Cys

695

Thr

Asp

Gly

Pro

Leu

Leu

600

Phe

Gly

Val

Glu

Val

680

Leu

Met

Ser

Pro

Thr

Lys

585

Ala

Tyr

Trp

Ser

Gly

665

Trp

Pro

Ala

Val

Lys
745

Gln

570

Leu

Ile

Leu

Thr

Asp

650

Pro

Ala

Pro

Pro

Ser

730

Ser

Gln

Ser

Trp

Cys

Val

635

Leu

Ser

Lys

Arg

Gly

715

Arg

Leu

Leu

Leu

Leu

Gln

620

Asn

Gly

Ser

Asp

Asp

700

Ser

Gly

Leu

Thr

Gly

Phe

605

Pro

Val

Gly

Pro

Arg

685

Ser

Thr

Pro

Ser

Trp

Leu

590

Ile

Gly

Glu

Leu

Ser

670

Pro

Leu

Leu

Leu

Leu
750

Ser

575

Pro

Phe

Pro

Gly

Gly

655

Gly

Glu

Asn

Trp

Ser

735

Glu

Arg

Gly

Asn

Pro

Ser

640

Cys

Lys

Ile

Gln

Leu

720

Trp

Leu



Lys Asp Asp

755

Leu Pro

770

Leu

Arg Asn

785

Gly

Val Leu Trp

Val Thr Leu

Leu
835

Leu His

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

38
366
DNA

<220>

<223> LFFT

<400> 38
cagattcagc

agctgcaaag
cctgggaaag
gccgacgatc
ttgcagatca
gatggctact
agctgc

<210>
<211>

39
318

Arg Pro

Ala

Arg

Leu Thr

Ala

Thr

Met

Arg Asp

760

Ala
775

Gln

Ser Phe

790

His Trp

805

Ala
820

Tyr

-1 VH

ttgtacaatc
caagtgggta
ggctgaaatg
tggaagggcg
acaacctcaa

atagatacgc

Leu

Leu

Leu Arg

Ile Phe

Artificial Sequence

tgggcctgag
tactttcacg
gatgggctgg
ctttgccttc
gaacgaagat

catggattat

Met Trp Val

Asp Ala Gly

Glu
795

His Leu

Thr Gly Gly

810

Cys Leu

825

Cys

ctgaagaaac
acgtatggca
atttacacct
agcctggaga
acggcgacct

tggggccaag

Glu
765

Met Thr

Lys
780

Tyr Tyr

Ile Thr Ala

Trp Lys Val

Val
830

Ser Leu

ccggagaaac
tgtcttgggt
attctggagt
ctagcgcctc
atttctgtgc

gtacatccgt

Gly Leu

His

Cys

Pro
800

Arg

Ser Ala

815

Gly Ile

cgtcaagatc
caagcaagct
tcctacatat
aaccgcttat
cagagttcgg

gaccgtttca

60

120

180

240

300

360

366



<212>
<213>

DNA

<220>
<223>

<400> 39

LFFT-1 VL

Artificial Sequence

gatatccata tgacccagag tccaagctct

ataacatgca
ggaaaaggcc
cgattctccg
gaggacatcg
actaaactgg
<210> 40

<211> 360
<212> DNA

<213>

<220>
<223>

<400> 40
caggtgcagt

tcatgcaagg
ccaggacaag
aatcaggagt

atgcaccttt

ctggctggag

<210> 41

<211> 339
<212> DNA
<213>

<220>
<223>

aggctagcca
ccagactgct
gatcaggttc
ccacatacta

agatcaag

1E57 VH

tgcagcaacc
ctagtggcta
gactggaatg
tcaaaggcaa
ctagcctcac

tgttttactt

1E57 VL

ggacattaac
gatccacttc
aggtcgagac

ctgtctgcag

Artificial Sequence

cggggecgaa

taccttcacc
gattgggacc
ggctacaatg
atcagaggat

cgactactgg

Artificial Sequence

ctgagcgcta
cggtacatag
acctccacac
tactccttta

tatgacgacc

ctggtcagac
gactattgga
atttacccca
acagtggaca
tccgcagtgt

ggacagggga

gcctgggegg

cctggtacca
tgcagtccgg
gcatttccaa

ttcgcacttt

cgggctcctc
tggattgggt
gcgacagttc
agtccagttc
actattgtgc

ccaccttgac

caaagtgacc
gcataagccc
gattccctca

cctcgaacct

tggcggtgga

tgtgaagctg
aaagcagcgg
tacgcactac
tacagcctac
acgtgaaggc

ggttagctcc

60

120

180

240

300

318

60

120

180

240

300

360



<400> 41
gacgatgtcc

agcattagct
tggtacctcc
ttttctggag
attagccggg
cctcccacat
<210> 42

<211> 24

<212> DNA

<213>

<220>
<223>

<400> 42

tgatgacaca
gtcgctcctc
agaaacccgg
tgcctgatag
ttgaggccga

ttggeggegsg

LFFT-1 VH CDR1

aatcccattt
ccagtccatc
ccaatcccct
attctcagga
ggatcttggt

cacaactctg

Artificial Sequence

gggtatactt tcacgacgta tggc

<210> 43
<211> 24
<212> DNA
<213>

<220>
<223>

<400> 43

LFFT-1 VH CDR2

Artificial Sequence

atttacacct attctggagt tcct

<210> 44
<211> 42
<212> DNA
<213>

<220>
<223>

<400> 44

LFFT-1 VH CDR3

Artificial Sequence

agcctgecctg tatccctggg tgatcaggcc
gttcaccggt ctggcaacac gtatctggaa
aagctcctta tttacaaagt gagcaatcgc
agtggttcag gaactgactt cacccttaag
gtgtactact gctttcaagg gagtcacctt

gagatcaaa

gccagagttc gggatggcta ctatagatac gccatggatt at

60

120

180

240

300

339

24

24

42



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

<220>
<223>

<400>

45

18

DNA

Artificial Sequence

LFFT-1 VL CDR1

45

caggacatta accggtac

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

<220>
<223>

<400>

46

9

DNA

Artificial Sequence

LFFT-1 VL CDR2

46

ttcacctcc

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

<220>
<223>

<400>

47
24
DNA
Artificial Sequence

LFFT-1 VL CDR3

47

ctgcagtatg acgaccttcg cact

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

<220>
<223>

<400>

48
24
DNA
Artificial Sequence

1E57 VH CDR1

48

ggctatacct tcaccgacta ttgg

<210>
<211>

49
24

18

24

24



<212>
<213>

<220>
<223>

<400>

DNA
Artificial Sequence

1E57 VH CDR2

49

atttacccca gcgacagttc tacg

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

<220>
<223>

<400>

gcacgtgaag gcctggectgg agtgttttac ttcgactac

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

<220>
<223>

<400>

50
39
DNA
Artificial Sequence

1E57 VH CDR3

50

51

33

DNA

Artificial Sequence

1E57 VL CDR1

51

cagtccatcg ttcaccggtc tggcaacacg tat

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

<220>
<223>

<400>

52

9

DNA

Artificial Sequence

1E57 VL CDR2

52

aaagtgagc

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

53

27

DNA

Artificial Sequence

24

39

33



<220>
<223> 1E57 VL CDR3

<400> 53
tttcaaggga gtcaccttcc

<210> 54
<211> 57
<212> DNA

tcccaca

<213> Artificial Sequence

<220>
<223> Signal Peptide

<400> 54
atggctctcc ctgtaaccgc

<210> 55
<211> 270
<212> DNA

CD8a

actccttctg ccattggctc tcctgecttca tgccgcec

<213> Artificial Sequence

<220>
<223> (D8a Hinge

<400> 55
gccctgtcca acagcattat

cctactacaa cccctgcccc
ctgtctctca gaccagaggc
ttggacttcg cctgcgattt
tcactgttgg ttacagtggc
<210> 56

<211> 192
<212> DNA

gtacttctca catttcgttc ctgtgtttct gcccgcaaaa
tcgaccacca actccagctc ccactatagc ctctcagccc
ctgtaggcct gctgecgggag gagccgtgeca tacccgeggg
ctgggtgctg gttgtagtag gcggagtctt ggcctgttat

ctttatcata

<213> Artificial Sequence

<220>
<223> (D28 Hinge

<400> 56
aagatcgaag tgatgtaccc

tcctccctat ctcgacaatg agaaatccaa tggaaccatt

27

57

60

120

180

240

270

60



atacacgtca aggggaagca cctgtgtccc agccctctgt ttccgggacc ctctaaacca
ttttgggtge tggtggtggt aggaggagtt ctcgecgtgect atagcctgtt ggtgactgtc

gcattcatca tc

<210> 57

<211> 204

<212> DNA

<213> Artificial Sequence

<220>
<223> (D28 human

<400> 57
ttttgggtge tggtggtggt gggaggcgtg ctggecctgtt attctctget ggtgaccgtg

gccttcatca tcttttgggt gcgcagcaag cggagccgge tgctgcactc cgactacatg
aacatgaccc caagacggcc cggaccaaca aggaagcact accagcctta tgcaccaccc
cgcgattttg cagcataccg gagc

<210> 58

<211> 126

<212> DNA

<213> Artificial Sequence

<220>
<223> 4-1BB human

<400> 58
aagagaggca ggaagaagct gctgtatatc ttcaagcagc ccttcatgecg gcccgtgecag

accacacagg aggaggacgg ctgctcctgt aggttccctg aagaggagga gggaggatgc

gagctg

<210> 59

<211> 336

<212> DNA

<213> Artificial Sequence

<220>
<223> (CD3z human endodomain

120

180

192

60

120

180

204

60

120

126



<400> 59
agagtgaagt

tataacgagc
cgggaccccg
gagctgcaga
agaaggggca

tatgatgccc

<210> 60
<211> 24
<212> DNA
<213>

<220>
<223>

<400> 60

tttctaggag
tgaatctggg
agatgggagg
aggacaagat

agggacacga

tgcacatgca

Flag Tag

cgccgatgca
caggcgegag
caagccaagg
ggcegaggcec
tggcctgtac

ggccctgect

Artificial Sequence

gattacaagg atgacgacga caaa

<210> 61
<211> 57
<212> DNA
<213>

<220>
<223>

<400> 61

Artificial Sequence

ccagcatacc
gagtacgacg
cgcaagaacc
tatagcgaga
cagggcctgt

ccaagg

Mouse IgKappa Signal Peptide

agcagggaca gaatcagctg
tgctggataa gaggagagga
cccaggaggg cctgtacaat
tcggeatgaa gggagagegg

cCaccgccacC aaaggacacc

atgaaactgc ccgtgagact gctggtgctg atgttttgga ttcccgecttc ctcgagc

<210> 62
<211> 36
<212> DNA
<213>

<220>
<223>

<400> 62

Hinge hIgG4

Artificial Sequence

gagagcaagt acggcccacc ctgccctcca tgtcca

60

120

180

240

300

336

24

57

36



<210> 63

<211> 327
<212> DNA
<213>

<220>
<223>

<400> 63
gcaccacctg

atgatctccc
gaggtgcagt
cgcgaggagc
gactggctga
atcgagaaga
<210> 64

<211> 321
<212> DNA

<213>

<220>

<223> CH3

<400> 64
ggccagccca

aaccaggtga
tgggagtcta
gatggctctt
aacgtgttca
ctgagcctgt
<210> 65

<211> 57

<212> DNA

<213>

<220>

tggcaggacc

ggaccccaga
tcaactggta
agtttcagtc

acggcaagga

ccatctccaa

human IgG4

gagagcctca
gcctgacatg
atggccagcc
tctttctgta
gctgctccgt

ccctgggcaa

Artificial Sequence

Mutated CH2 human IgG4

ttccgtgttc
ggtgacatgc
cgtggatggc
cacctaccgg
gtataagtgc

ggccaag

Artificial Sequence

ggtgtacaca
tctggtgaag
cgagaacaat
ttctcgcctg
gatgcacgag

g

Artificial Sequence

ctgtttccac
gtggtggteg
gtggaggtsgc
gtggtgtctg

aaggtgagca

ctgcctccat
ggcttctatc
tacaagacca
accgtggata

gccctgcaca

ccaagcctaa
acgtgtctca
acaatgccaa
tgctgacagt

ataagggcct

ctcaggagga

catccgacat
caccccctgt
agagccggtg

atcactacac

ggacacactg
ggaggacccc
gaccaagccc
gctgcaccag

gccttcctcet

gatgaccaag
cgccgtggag
gctggactcc
gcaggagesc

acagaagtct

60

120

180

240

300

327

60

120

180

240

300

321



<223>

<400> 65

P2A Cleavage peptide

gccacaaact tctccctgect gaagcaggcc ggcgatgtgg aggagaatcc tggacca

<210> 66

<211> 939
<212> DNA
<213>

<220>
<223>

<400> 66
atgccacctc

gaggagccac
ggcacaagcg
ttcctgaagc
tggctgttta
ccacctagcg
ctgtttcgct
tccgagggac
aaggatagac
aatcagtccc
ggagtgccac
ggccccaagt
gtcatggaga
tgccaccggg
tggcactggc
attttctgtc

<210> 67
<211> 741

caaggctgct
tggtggtgaa
atggccctac
tgtccctggg
tcttcaacgt
agaaggcatg
ggaacgtgag
cctctagccc
cagagatctg
tgtctcagga
ctgacagcgt
ccctgetgtc
caggcctgct
gcaacctgac
tgctgaggac

tgtgctccct

Artificial Sequence

gttctttctg
ggtggaggag
ccagcagctg
cctgccaggc
gagccagcag
gcagcctgga
cgacctggga
tagcggcaag
ggagggagag
tctgaccatg
gtcccgggsc
tctggagctg
gctgccacgc
catgagcttc
cggaggatgg

ggtgggcatc

Truncated human CD19 Reporter

ctgtttctga
ggcgacaacg
acatggtcta
ttaggaatcc
atgggaggct
tggaccgtga
ggcctgggat
ctgatgtccc
ccaccatgcc
gcccccggcet
cctctgagct
aaggacgatc
gccacagcac
cacctggaga
aaggtgtccg

ctgcacctg

ccccaatgga
ccgtgctgca
gagagagccc
atatgaggcc
tctatctgtg
acgtggaggg
gtggcctgaa
caaagctgta
tgcctccaag
ctacactgtg
ggacccacgt
gccctgececg
aggatgccgg
tcacagccag

ccgtgaccct

ggtgceggcca
gtgtctgaag
tctgaagcca
cctggctatc
ccagccagga
cagcggagag
gaaccggagc
cgtgtgggcc
ggacagcctg
gctgagctgt
gcacccaaag
ggacatgtgg
caagtactat
acccgtgctg

ggcatacctg

57

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

939



<212>
<213>

DNA
<220>
<223>

<400> 67
gatgtgctga

atctcttgca
tatctgcaga
tccggagtgc
tcccgegtgg
cctacatttg

ggctccggeg
cccggctcta
atggattggg
agcgactcct
aagagctcct
tactattgcg
accacactga
<210> 68

<211> 726
<212> DNA

<213>

<220>
<223>

<400> 68

ScFV 15E7

tgacccagat
gaagctccca
agcctggcca
cagacaggtt
aggcagagga
geggeggeac
gcggeggctc
gcgtgaagct
tgaagcagag
ctacacacta
ctaccgccta
cccgegaggg

ccgtctcgag

ScFV LFTT1

Artificial Sequence

tccctttagc
gtccatcgtg
gtccccaaag
tagcggctcc
tctgggegty
cacactggag
tcaggtgcag
gtcttgtaag
gcctggacag
taaccaggag
tatgcacctg

cctggececggc

C

Artificial Sequence

gatattcaca tgactcagag ccctagttca

atcacctgta aagcatctca ggacatcaac

ggcaagggac ctaggctgct gatccacttc

cggttcagcg gctccggectc tggaagagac

ctgccagtga
cacaggtctg
ctgctgatct
ggctctggca
tactattgct
atcaagggag
ctgcagcagc
gccagcggct
ggcctggagt
tttaagggca
agctccctga

gtgttctact

ctgtccgect
aggtacatcg
acctctacac

tacagctttt

gcctgggega
gcaacaccta
acaaggtgag
ccgatttcac
tccagggctc
gaggaggcag
ctggagcaga
acaccttcac
ggatcggcac
aggccaccat
catctgagga

ttgattattg

cactggggss
cctggtatca
tgcagagcgg

ccatctctaa

ccaggcctcc
cctggagtgg
caatagattc
actgaagatc
tcacctgccc
cggeggagga
gctggtgegg
agactattgg
catctaccca
gacagtggac
tagcgccgtg

gggccagggc

gaaagtcacc
gcacaagcca
catcccctcc

tctggagcect

60

120

180

240

300

360

420

480

540

600

660

720

741

60

120

180

240



gaggatatcg
acaaagctgg
agccagatcc
atctcttgta
gcacctggca
tacgccgacg
tacctgcaga

cgggatggct

tcgagc

<210> 69
<211>
<212>
<213>

DNA
<220>
<223>

<400> 69
atgaaactgc

attcacatga
acctgtaaag
aagggaccta
ttcagcggct
gatatcgcca
aagctggaga
cagatccagc
tcttgtaagg

cctggcaagg

gccgacgatc

3141

ccacctacta
agatcaaggg
agctggtgca
aggccagegg
agggcctgaa

atctggaggg

tcaacaatct

attacagata

ccgtgagact
ctcagagccc
catctcagga
ggctgctgat
ccggectctgg

cctactattg

tcaagggagg
tggtgcagag
ccagcggcta
gcctgaagtg

tggagggeceg

ttgcctgcag
aggaggaggc
gagcggccca
ctacacattc
gtggatggsc
ccggttcgcc
gaagaacgag

cgctatggac

Artificial Sequence

LFTT1 HingeCH2CH3 hIgG4

gctggtgctg
tagttcactg
catcaacagg
ccacttcacc
aagagactac

cctgcagtat

aggaggctcc
cggcccagag
cacattcacc

gatgggctgg

gttcgeccttt

tatgacgatc
tccggeggag
gagctgaaga
accacatatg
tggatctaca
ttttctctgg
gacaccgcca

tattggggac

atgttttgga
tccgcctcac
tacatcgcct
tctacactgc
agcttttcca
gacgatctgc
ggcggaggag
ctgaagaagc
acatatggca
atctacacct

tctctggaga

tgcggacctt

gaggctctgg
agcccggcega
gcatgtcctg
cctattccgg
agacaagcgc
catatttttg

aggggacctc

ttcccgettc

tgggggegaa
ggtatcagca
agagcggcat
tctctaatct

ggacctttgg

gctctggegg
ccggegagac
tgtcctgggt
attccggcgt

caagcgccag

tggeggegsc
cggegeegsc
gacagtgaag
ggtgaagcag
cgtgccaaca
cagcaccgcc
cgccagggtg

agtgactgtc

ctcgagcgat
agtcaccatc
caagccaggc
cccctececcegg
ggagcctgag
cggcggcaca
cggeggeage
agtgaagatc
gaagcaggca
gccaacatac

caccgcctac

300

360

420

480

540

600

660

720

726

60

120

180

240

300

360

420

480

540

600

660



ctgcagatca
gatggctatt
agcgagagca
tccgtgttcc
gtgacatgcg
gtggatggcg
acctaccggg
tataagtgca
gccaagggcc
accaagaacc
gtggagtggsg
gactccgatg
gagggcaacg
aagtctctga
gcctgttatt
agccggcetgce
aagcactacc
aggaagaagc
gaggaggacg
gtgaagtttt
aacgagctga
gaccccgaga
ctgcagaagg
aggggcaagg

gatgccctgc

acaatctgaa
acagatacgc
agtacggccc
tgtttccacc
tggtggtgga
tggaggtgca
tggtgtctgt
aggtgagcaa
agcccagaga
aggtgagcct
agtctaatgg
gctctttctt
tgttcagctg
gcctgtccect
ctctgctggt
tgcactccga
agccttatgc
tgctgtatat
gctgctcctg
ctaggagcgc
atctgggcag

tgggaggcaa

acaagatggc

gacacgatgg

acatgcaggc

gaacgaggac
tatggactat
accctgccct
caagcctaag
cgtgtctcag
caatgccaag
gctgacagtg
taagggcctg
gcctcaggtg
gacatgtctg
ccagcccgag
tctgtattct
ctccgtgatg
gggcaagttt
gaccgtggcc
ctacatgaac
accaccccgc
cttcaagcag
taggttccct
cgatgcacca
gcgegaggag
gccaaggcegc
cgaggcctat
cctgtaccag

cctgcctcca

accgccacat
tggggacagg
ccatgtccag
gacacactga
gaggaccccg
accaagcccc
ctgcaccagg
ccttcctcta
tacacactgc
gtgaagggct
aacaattaca
cgcctgaccg
cacgaggccc
tgggtgctgg
ttcatcatct
atgaccccaa
gattttgcag
cccttcatgc
gaagaggagg
gcataccagc
tacgacgtgc
aagaaccccc
agcgagatcg

ggcctgtcca

aggggcageg

atttttgcgc
ggacctcagt
caccacctgt
tgatctcccg
aggtgcagtt
gcgaggagca
actggctgaa
tcgagaagac
ctccatctca
tctatccatc
agaccacacc
tggataagag
tgcacaatca
tggtggtegs
tttgggtgceg
gacggeeegg
cataccggag
ggcccgtgca
agggaggatg
agggacagaa
tggataagag
aggagggcct

gcatgaaggg

ccgCcCacaaa

gagccacaaa

cagggtgcgg
gactgtctcg
ggcaggacct
gaccccagag
caactggtac
gtttcagtcc
cggcaaggag
catctccaag
ggaggagatg
cgacatcgcc
ccctgtgetg
ccggtggcag
ctacacacag
aggcgtgctg
cagcaagcgg
accaacaagg
caagagaggc
gaccacacag
cgagctgaga
tcagctgtat
gagaggacgg
gtacaatgag
agagcggaga
ggacacctat

cttctccctg

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



ctgaagcagg
ttctttctgc
gtggaggagg
cagcagctga
ctgccaggct
agccagcaga
cagcctggat
gacctgggag
agcggcaagc
gagggagasgc
ctgaccatgg
tccecggggcc
ctggagctga
ctgccacgcg
atgagcttcc
ggaggatgga
gtgggcatcc
<210>
<211>

<212>
<213>

70
2814
DNA

<220>

<223>

<400> 70

ccggcgatgt
tgtttctgac
gcgacaacgc
catggtctag

taggaatcca

tgggaggctt
ggaccgtgaa
gcctgggatg
tgatgtcccc
caccatgcct
cccececggcetc
ctctgagctg
aggacgatcg
ccacagcaca
acctggagat
aggtgtccgc

tgcacctgtg

LFTT1 CH3 hIgG4

ggaggagaat
cccaatggag
cgtgctgcag
agagagccct
tatgaggccc
ctatctgtgc
cgtggagggc
tggcctgaag
aaagctgtac
gcctccaagg
tacactgtgg
gacccacgtg
ccctgecccgg
ggatgccggc
cacagccaga
cgtgaccctg

d

Artificial Sequence

cctggaccaa
gtgcggccag
tgtctgaagg
ctgaagccat
ctggctatct
cagccaggac
agcggagagc
aaccggagct
gtgtgggcca
gacagcctga
ctgagctgtg
cacccaaagg
gacatgtggg
aagtactatt
cccgtgetgt

gcatacctga

tgccacctcc
aggagccact
gcacaagcga
tcctgaagct
ggctgtttat
cacctagcga
tgtttcgctg
ccgagggacc
aggatagacc
atcagtccct
gagtgccacc
gccccaagtc
tcatggagac
gecaccggsg
ggcactggct

ttttctgtct

aaggctgctg
ggtggtgaag
tggccctacc
gtccctgggc
cttcaacgtg
gaaggcatgg
gaacgtgagc
ctctagccct
agagatctgg
gtctcaggat
tgacagcgtg
cctgetgtct
aggcctgctg
caacctgacc
gctgaggacc

gtgctccctg

atgaaactgc ccgtgagact gctggtgctg atgttttgga ttcccgcttc ctcgagcgat

attcacatga ctcagagccc tagttcactg tccgcctcac tgggggggaa agtcaccatc

acctgtaaag catctcagga catcaacagg tacatcgcct ggtatcagca caagccaggc

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3141

60

120

180



aagggaccta
ttcagcggct
gatatcgcca
aagctggaga
cagatccagc
tcttgtaagg
cctggcaagg
gccgacgatc
ctgcagatca
gatggctatt
agcgagagca
gtgtacacac
ctggtgaagg
gagaacaatt
tctcgecctga
atgcacgagg
ttttgggtgc
gccttcatca
aacatgaccc
cgcgattttg
cagcccttca
cctgaagagg
ccagcatacc
gagtacgacg

cgcaagaacc

ggctgctgat
ccggectctgg

cctactattg

tcaagggagg
tggtgcagag
ccagcggcta
gcctgaagtg
tggagggeceg
acaatctgaa
acagatacgc
agtacggccc
tgcctccatc
gcttctatcc
acaagaccac
ccgtggataa
ccctgcacaa
tggtggtggt
tcttttgggt
caagacggcc
cagcataccg
tgcggcccgt
aggagggage
agcagggaca

tgctggataa

CCCaggagsgsg

ccacttcacc
aagagactac

cctgcagtat

aggaggctcc
cggcccagag
cacattcacc
gatgggctgg
gttcgeccttt
gaacgaggac
tatggactat
accctgccct
tcaggaggag
atccgacatc
accccctgtg
gagccggtgg
tcactacaca
gggaggcgtg
gcgcagcaag
cggaccaaca
gagcaagaga
gcagaccaca
atgcgagctg
gaatcagctg
gaggagagga

cctgtacaat

tctacactgc
agcttttcca
gacgatctgc
ggcggaggag
ctgaagaagc
acatatggca
atctacacct
tctctggaga
accgccacat
tggggacagg
ccatgtccag
atgaccaaga
gccgtggagt
ctggactccg
caggagggca
cagaagtctc
ctggecctgtt
cggageceggc
aggaagcact
ggcaggaaga
caggaggags
agagtgaagt
tataacgagc
cgggaccccg

gagctgcaga

agagcggcat
tctctaatct

ggacctttgg

gctctggegg
ccggcgagac
tgtcctgggt
attccggcgt
caagcgccag
atttttgcgc
ggacctcagt
gccagcccag
accaggtgag
gggagtctaa
atggctcttt
acgtgttcag
tgagcctgtc
attctctgct
tgctgcactc
accagcctta
agctgctgta
acggctgctc
tttctaggag
tgaatctggg
agatgggagg

aggacaagat

cccctececcegg
ggagcctgag
cggcggcaca
cggeggeage
agtgaagatc
gaagcaggca
gccaacatac
caccgcctac
cagggtgcgg
gactgtctcg
agagcctcag
cctgacatgt
tggccagccc
ctttctgtat
ctgctccgtg
cctgggcaag
ggtgaccgtg
cgactacatg
tgcaccaccc
tatcttcaag
ctgtaggttc
cgccgatgca
caggcgcgag
caagccaagg

ggccegaggec

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



tatagcgaga
cagggcctgt
ccaaggggca
aatcctggac
gaggtgcggc
cagtgtctga
cctctgaagc
cccctggcta
tgccagccag
ggcageggag
aagaaccgga
tacgtgtggg
agggacagcc
tggctgagct
gtgcacccaa
cgggacatgt
ggcaagtact
agacccgtgc
ctggcatacc
<210>
<211>

<212>
<213>

71
2493
DNA

<220>
<223> LFTT

<400> 71

tcggcatgaa
ccaccgccac
gcggagccac
caatgccacc
cagaggagcc
agggcacaag
cattcctgaa
tctggectgtt
gaccacctag
agctgtttcg
gctccgaggg
ccaaggatag
tgaatcagtc
gtggagtgcc
agggccccaa
gggtcatgga
attgccaccg
tgtggcactg

tgattttctg

1 higG4

gggagagegg
aaaggacacc
aaacttctcc
tccaaggctg
actggtggtg
cgatggccct
gctgtccctg
tatcttcaac
cgagaaggca
ctggaacgtg
accctctagc
accagagatc
cctgtctcag
acctgacagc

gtccctgctg

gacaggcctg
gggcaacctg
gctgetgagg

tctgtgctcc

Artificial Sequence

agaaggggca

tatgatgccc
ctgctgaagc
ctgttctttc
aaggtggagg
acccagcagc
ggcctgccag
gtgagccagc
tggcagcctg
agcgacctgg
cctagcggca
tgggagggag
gatctgacca
gtgtcccggg
tctctggagc
ctgctgccac

accatgagct

accggaggat

ctggtgggca

agggacacga
tgcacatgca
aggceggega
tgctgtttct
agggcgacaa
tgacatggtc
gcttaggaat
agatgggagg
gatggaccgt
gaggcctggg
agctgatgtc
agccaccatg
tggcccccgg
gccctctgag
tgaaggacga
gcgccacagc
tccacctgga
ggaaggtgtc

tcctgcacct

tggcctgtac
ggccctgect
tgtggaggag
gaccccaatg
cgcecgtgetg
tagagagagc
ccatatgagg
cttctatctg
gaacgtggag
atgtggcctg
cccaaagctg
cctgecctcca
ctctacactg
ctggacccac
tcgccctgcec
acaggatgcc
gatcacagcc
cgccgtgacc

gtga

atgaaactgc ccgtgagact gctggtgctg atgttttgga ttcccgcttc ctcgagcgat

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2814

60



attcacatga
acctgtaaag
aagggaccta
ttcagcggct
gatatcgcca
aagctggaga
cagatccagc
tcttgtaagg
cctggcaagg
gccgacgatc
ctgcagatca
gatggctatt
agcgagagca
ggaggcegtgc
cgcagcaagc
ggaccaacaa
agcaagagag
cagaccacac
tgcgagctga
aatcagctgt
aggagaggac
ctgtacaatg
ggagagegga
aaggacacct

aacttctccc

ctcagagccc
catctcagga
ggctgctgat
ccggectctgg

cctactattg

tcaagggagg
tggtgcagag
ccagcggcta
gcctgaagtg
tggagggeceg
acaatctgaa
acagatacgc
agtacggccc
tggcctgtta
ggagccggct
ggaagcacta
gcaggaagaa
aggaggagga
gagtgaagtt
ataacgagct
gggaccccga
agctgcagaa
gaaggggcaa
atgatgccct

tgctgaagca

tagttcactg
catcaacagg
ccacttcacc
aagagactac

cctgcagtat

aggaggctcc
cggcccagag
cacattcacc
gatgggctgg
gttcgeccttt
gaacgaggac
tatggactat
accctgccct
ttctctgctg
gctgcactcc
ccagccttat
gctgctgtat
cggctgctcc
ttctaggagc
gaatctgggc
gatgggaggc
ggacaagatg
gggacacgat

gcacatgcag

ggccggecgat

tccgcctcac
tacatcgcct
tctacactgc
agcttttcca
gacgatctgc
ggcggaggag
ctgaagaagc
acatatggca
atctacacct
tctctggaga
accgccacat
tggggacagg
ccatgtccat
gtgaccgtgg
gactacatga
gcaccacccc
atcttcaagc
tgtaggttcc
gccgatgcac
aggcgegageg
aagccaaggc
gccgaggcect
ggcctgtacc

gccctgectc

gtggaggaga

tggeggggaa
ggtatcagca
agagcggcat
tctctaatct

ggacctttgg

gctctggegg
ccggcgagac
tgtcctgggt
attccggcegt
caagcgccag
atttttgcgc
ggacctcagt
tttgggtgct
ccttcatcat
acatgacccc
gcgattttgc
agcccttcat
ctgaagagga
cagcatacca
agtacgacgt
gcaagaaccc
atagcgagat
agggcctgtc

Caaggggcag

atcctggacc

agtcaccatc
caagccaggc
ccccteccegg
ggagcctgag
cggcggcaca
cggeggeage
agtgaagatc
gaagcaggca
gccaacatac
caccgcctac
cagggtgcgg
gactgtctcg
ggtggtggtg
cttttgggtg
aagacggccc
agcataccgg
gcggececgtg
ggagggagea
gcagggacag
gctggataag
ccaggagggc
cggcatgaag
caccgccaca
cggagccaca

aatgccacct

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



ccaaggctgc
ctggtggtga
gatggcccta
ctgtccctgg
atcttcaacg
gagaaggcat
tggaacgtga
ccctctagcc
ccagagatct
ctgtctcagg
cctgacagcg
tccctgetgt
acaggcctgc
ggcaacctga
ctgctgagga
ctgtgctccc
<210>
<211>

<212>
<213>

72

DNA
<220>
<223>

<400> 72
atgaaactgc

gtgctgatga
tcttgcagaa

ctgcagaagc

3156

tgttctttct
aggtggagga
cccagcagct
gcctgccagg
tgagccagca
ggcagcctgg
gcgacctggg
ctagcggcaa
gggaggegaga
atctgaccat
tgtcccgggsg
ctctggagct
tgctgccacg
ccatgagctt
ccggaggatg

tggtgggcat

ccgtgagact
cccagattcc
gctcccagtc

ctggccagtc

gctgtttctg
gggcgacaac
gacatggtct
cttaggaatc
gatgggaggc
atggaccgtg
aggcctggga
gctgatgtcc
gccaccatgc
ggcccccggc
ccctctgagc
gaaggacgat
cgccacagca
ccacctggag
gaaggtgtcc

cctgcacctg

Artificial Sequence

15E7 CH2CH3 hIgG4

gctggtgcetg
ctttagcctg
catcgtgcac

cccaaagctg

accccaatgg
gccgtgetgc
agagagagcc
catatgaggc
ttctatctgt
aacgtggagg
tgtggcctga
Ccaaagctgt
ctgcctccaa
tctacactgt
tggacccacg
cgccctgcecc
caggatgccg
atcacagcca
gccgtgaccc

tga

atgttttgga
ccagtgagcc
aggtctggca

ctgatctaca

aggtgcggcc
agtgtctgaa
ctctgaagcc

ccctggctat

gccagccagg
gcageggaga
agaaccggag
acgtgtgggc
gggacagcct
ggctgagctg
tgcacccaaa
gggacatgtg
gcaagtacta
gacccgtgct

tggcatacct

ttcccgettc
tgggcgacca
acacctacct

aggtgagcaa

agaggagcca
gggcacaagc
attcctgaag
ctggctgttt
accacctagc
gctgtttcgc
ctccgaggga
caaggataga
gaatcagtcc
tggagtgcca
gggccccaag
ggtcatggag

ttgccaccgg

gtggcactgg

gattttctgt

ctcgagcgat
ggcctccatc
ggagtggtat

tagattctcc

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2493

60

120

180

240



ggagtgccag
cgcgtggagg
acatttggcg
tccggeggceg
ggctctagceg
gattgggtga
gactcctcta
agctcctcta
tattgcgccc
acactgaccg
cctgtggcag
tccecggaccc
cagttcaact
gagcagtttc
ctgaacggca
aagaccatct
tctcaggagg
ccatccgaca
acaccccctg
aagagccggt
aatcactaca
gtgggaggcg
gtgcgcagca
cccggaccaa

cggagcaaga

acaggtttag
cagaggatct
gcggcaccac
gcggctctca
tgaagctgtc
agcagaggcc
cacactataa
ccgcctatat
gcgagggect
tctcgagcga
gaccttccgt
cagaggtgac
ggtacgtgga
agtccaccta
aggagtataa
ccaaggccaa
agatgaccaa
tcgeccgtgga
tgctggactc
ggcaggagses
cacagaagtc
tgctggcctg
agcggagccg
caaggaagca

gaggcaggaa

cggctccggce
gggcgtgtac
actggagatc
ggtgcagctg
ttgtaaggcc
tggacaggsc
ccaggagttt
gcacctgagc
ggccggegtg
gagcaagtac
gttcctgttt
atgcgtggtg
tggcgtggag
ccgggtggtg
gtgcaaggtg
gggccagccc
gaaccaggtg
gtgggagtct
cgatggctct
caacgtgttc
tctgagcctg
ttattctctg
gctgctgcac
ctaccagcct

gaagctgctg

tctggcaccg
tattgcttcc
aagggaggag
cagcagcctg
agcggctaca
ctggagtgga
aagggcaagg
tccctgacat
ttctactttg
ggcccaccct
ccacccaagc
gtggacgtgt
gtgcacaatg
tctgtgctga
agcaataagg
agagagcctc
agcctgacat
aatggccagc
ttctttctgt
agctgctccg
tccctgggca
ctggtgaccg
tccgactaca
tatgcaccac

tatatcttca

atttcacact
agggctctca
gaggcagegg
gagcagagct
ccttcacaga
tcggcaccat
ccaccatgac
ctgaggatag
attattgggg
gccctccatg
ctaaggacac
ctcaggagga
ccaagaccaa
cagtgctgca
gcctgecttc
aggtgtacac
gtctggtgaa
ccgagaacaa
attctcgcect
tgatgcacga
agttttgggt
tggccttcat
tgaacatgac
cccgegattt

agcagccctt

gaagatctcc
cctgeccccect
cggaggaggc
ggtgceggecc
ctattggatg
ctacccaagc
agtggacaag
cgccgtgtac
ccagggcacc
tccagcacca
actgatgatc
ccccgaggtg
gccccgegag
ccaggactgg
ctctatcgag
actgcctcca
gggcttctat
ttacaagacc
gaccgtggat
ggccctgcac
gctggtggtg
catcttttgg
cccaagacgg
tgcagcatac

catgcggccc

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



gtgcagacca
ggatgcgagc
cagaatcagc
aagaggagag
ggcctgtaca
aagggagagc
acaaaggaca
acaaacttct
cctccaaggc
ccactggtgg
agcgatggcc
aagctgtccc
tttatcttca
agcgagaagg
cgctggaacg
ggaccctcta
agaccagaga
tccctgtctc
ccacctgaca
aagtccctgc
gagacaggcc
cggggcaacc
tggctgctga

tgtctgtgct

cacaggagga
tgagagtgaa
tgtataacga
gacgggaccc
atgagctgca
ggagaagegss
cctatgatgc
ccctgctgaa
tgctgttctt
tgaaggtgga
ctacccagca
tgggcctgcc
acgtgagcca
catggcagcc
tgagcgacct
gccctagegg

tctgggagesg

aggatctgac
gcgtgtccecg
tgtctctgga
tgctgectgcec
tgaccatgag
ggaccggagg

ccctggtggg

ggacggctgc
gttttctagg
gctgaatctg
cgagatggga
gaaggacaag
caagggacac
cctgcacatg
geaggeegsc
tctgectgttt
ggagggcegac
gctgacatgg
aggcttagga
gcagatggga
tggatggacc
gggaggcctg
caagctgatg
agagccacca
catggccccc
gggccctctg
gctgaaggac
acgcgccaca
cttccacctg
atggaaggtg

catcctgcac

tcctgtaggt
agcgccgatg
ggcaggegeg
ggcaagccaa
atggccgagg
gatggcctgt
caggccctgc
gatgtggagg
ctgaccccaa
aacgccgtgc
tctagagaga
atccatatga
ggcttctatc
gtgaacgtgg
ggatgtggcc
tccccaaagc
tgcctgectc
ggctctacac
agctggaccc
gatcgccctg
gcacaggatg
gagatcacag
tccgccgtga

ctgtga

tccctgaaga
caccagcata
aggagtacga
ggcgcaagaa
cctatagcga
accagggcct
ctccaagggg
agaatcctgg
tggaggtgcg
tgcagtgtct
gccctctgaa
ggcccctggce
tgtgccagcc
agggcagegg
tgaagaaccg
tgtacgtgtg
caagggacag
tgtggctgag
acgtgcaccc
cccgggacat
ccggcaagta
ccagacccgt

ccctggcata

ggaggageea
ccagcaggga
cgtgctggat
cccccaggag
gatcggcatg
gtccaccgcc
cagcggagcc
accaatgcca
gccagaggag
gaagggcaca
gccattcctg
tatctggctg
aggaccacct
agagctgttt
gagctccgag
ggccaaggat
cctgaatcag
ctgtggagtg
aaagggcccc
gtgggtcatg
ctattgccac
gctgtggcac

cctgattttc

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3156



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

73
2829
DNA

<220>

<223> 15E7

<400> 73
atgaaactgc

gtgctgatga
tcttgcagaa
ctgcagaagc
ggagtgccag
cgcgtggagg
acatttggcg
tccggeggceg
ggctctagceg
gattgggtga
gactcctcta
agctcctcta
tattgcgccc
acactgaccg
cccagagagc
gtgagcctga
tctaatggcc
tctttctttc
ttcagctgct
ctgtccctgg

ctgctggtga

CH3 hIgG4

ccgtgagact
cccagattcc
gctcccagtc
ctggccagtc
acaggtttag
cagaggatct
gcggcaccac
gcggctctca
tgaagctgtc
agcagaggcc
cacactataa
ccgcctatat
gcgagggect
tctcgagcga
ctcaggtgta
catgtctggt
agcccgagaa
tgtattctcg
ccgtgatgca
gcaagttttg

ccgtggectt

Artificial Sequence

gctggtgetg
ctttagcctg
catcgtgcac

cccaaagctg

cggctccggce
gggcgtgtac
actggagatc
ggtgcagctg
ttgtaaggcc
tggacaggsgc
ccaggagttt
gcacctgagc
ggccggegtg
gagcaagtac
cacactgcct
gaagggcttc
caattacaag
cctgaccgtg
cgaggccctg
ggtgctggtg

catcatcttt

atgttttgga
ccagtgagcc
aggtctggca
ctgatctaca
tctggcaccg
tattgcttcc
aagggaggag
cagcagcctg
agcggctaca
ctggagtgga
aagggcaagg
tccctgacat
ttctactttg
ggcccaccct
ccatctcagg
tatccatccg
accacacccc
gataagagcc
cacaatcact
gtggtgggag

tgggtgcgca

ttcccgettc
tgggcgacca
acacctacct
aggtgagcaa
atttcacact
agggctctca
gaggcagegg
gagcagagct
ccttcacaga
tcggcaccat
ccaccatgac
ctgaggatag
attattgggg
gccctccatg
aggagatgac
acatcgccgt
ctgtgctgga
ggtggcagga
acacacagaa
gecgtgetggc

gcaagcggag

ctcgagcgat
ggcctccatc
ggagtggtat
tagattctcc
gaagatctcc
cctgeccccect
cggaggaggc
ggtgceggecc
ctattggatg
ctacccaagc
agtggacaag
cgccgtgtac
ccagggcacc
tccaggccag
caagaaccag
ggagtgggag
ctccgatggc
gggcaacgtg
gtctctgagc
ctgttattct

ccggetgetg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



cactccgact
ccttatgcac
ctgtatatct
tgctcctgta
aggagcgcecg
ctgggcaggc
ggaggcaagc
aagatggccg
cacgatggcc
atgcaggccc
ggcgatgtgg
tttctgaccc
gacaacgccg
tggtctagag
ggaatccata
ggaggcttct
accgtgaacg
ctgggatgtg
atgtccccaa
ccatgcctgc
cccggctcta
ctgagctgga
gacgatcgcc
acagcacagg

ctggagatca

acatgaacat
caccccgcega
tcaagcagcc
ggttccctga
atgcaccagc
gcgaggagta
caaggcgcaa
aggcctatag
tgtaccaggg
tgcctccaag
aggagaatcc
caatggaggt
tgctgcagtg
agagccctct
tgaggcccct
atctgtgcca
tggagggcag
gcctgaagaa
agctgtacgt
ctccaaggga
cactgtggct
cccacgtgca
ctgcccggga
atgccggcaa

cagccagacc

gaccccaaga
ttttgcagca
cttcatgcgg
agaggaggag
ataccagcag
cgacgtgctg
gaacccccag
cgagatcggc
cctgtccacc
gggcagegga
tggaccaatg
geggecagag
tctgaagggc
gaagccattc
ggctatctgg
gccaggacca
cggagagctg
ccggagctcc
gtgggccaag
cagcctgaat
gagctgtgga
cccaaagggc
catgtgggtc

gtactattgc

cgtgctgtgg

cggcccggac

taccggagca
cccgtgcaga
ggaggatgcg
ggacagaatc
gataagagga
gagggcctgt
atgaagggag
gccacaaagg
gccacaaact
ccacctccaa
gagccactgg
acaagcgatg
ctgaagctgt
ctgtttatct
cctagcgaga
tttcgctgga
gagggaccct
gatagaccag
cagtccctgt
gtgccacctg
cccaagtccc
atggagacag
caccggggca

cactggctgc

caacaaggaa
agagaggcag
ccacacagga
agctgagagt
agctgtataa
gaggacggga
acaatgagct
agcggagaag
acacctatga
tctccctget
ggctgectgtt
tggtgaaggt
gccctaccca
ccctgggect
tcaacgtgag
aggcatggca
acgtgagcga
ctagccctag
agatctggga
ctcaggatct
acagcgtgtc
tgctgtctct
gcctgetget
acctgaccat

tgaggaccgg

gcactaccag
gaagaagctg
ggaggacgsc
gaagttttct
cgagctgaat
ccccgagatg
gcagaaggac
gggcaaggga
tgccctgcac
gaagcaggcc
ctttctgctg
gg8aggagesc
gcagctgaca
gccaggctta
ccagcagatg
gcctggatgg
cctgggaggc
cggcaagctg
gggagagceca
gaccatggcc
ccggggecect
ggagctgaag
gccacgegcec
gagcttccac

aggatggaag

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



gtgtccgccg tgaccctgge atacctgatt ttctgtctgt gctccctggt gggcatcctg

cacctgtga

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

74
2508
DNA

<220>

<223> 15E7

<400> 74
atgaaactgc

gtgctgatga
tcttgcagaa
ctgcagaagc
ggagtgccag
cgcgtggagg
acatttggcg
tccggeggceg
ggctctagceg
gattgggtga
gactcctcta
agctcctcta
tattgcgccc
acactgaccg
gtgctggtgg
atcatctttt
accccaagac

tttgcagcat

hIgG4

ccgtgagact
cccagattcc
gctcccagtc
ctggccagtc
acaggtttag
cagaggatct
gcggcaccac
gcggctctca
tgaagctgtc
agcagaggcc
cacactataa
ccgcctatat
gcgagggect
tctcgagcga
tggtgggagg
gggtgcgeag
ggcccggacc

accggagcaa

Artificial Sequence

gctggtgctg
ctttagcctg
catcgtgcac

cccaaagctg

cggctccggce
gggcgtgtac
actggagatc
ggtgcagctg
ttgtaaggcc
tggacaggsgc
ccaggagttt
gcacctgagc
ggccggegtg
gagcaagtac
cgtgectggcc
caagcggagc
aacaaggaag

gagaggcagg

atgttttgga
ccagtgagcc
aggtctggca
ctgatctaca
tctggcaccg
tattgcttcc
aagggaggag
cagcagcctg
agcggctaca
ctggagtgga
aagggcaagg
tccctgacat
ttctactttg
ggcccaccct
tgttattctc
cggctgcetgce
cactaccagc

aagaagctgc

ttcccgettc
tgggcgacca
acacctacct
aggtgagcaa
atttcacact
agggctctca
gaggcagcgyg
gagcagagct
ccttcacaga
tcggcaccat
ccaccatgac
ctgaggatag
attattgggg
gccctccatg
tgctggtgac
actccgacta
cttatgcacc

tgtatatctt

ctcgagcgat
ggcctccatc
ggagtggtat
tagattctcc
gaagatctcc
cctgeccccect
cggaggaggc
ggtgceggecc
ctattggatg
ctacccaagc
agtggacaag
cgccgtgtac
ccagggcacc
tccattttgg
cgtggccttc
catgaacatg
accccgcgat

caagcagccc

2820

2829

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



ttcatgcggc
gaggaggagg
taccagcagg
gacgtgctgg
aacccccagg
gagatcggca
ctgtccaccg
ggcageggag
ggaccaatgc
cggccagagsg
ctgaagggca
aagccattcc
gctatctggc
ccaggaccac
ggagagctgt
cggagctccg
tgggccaagg
agcctgaatc
agctgtggag
ccaaagggcc
atgtgggtca
tactattgcc
gtgctgtggc

tacctgattt

ccgtgcagac
gaggatgcga
gacagaatca
ataagaggag
agggcctgta
tgaagggaga
ccacaaagga
ccacaaactt
cacctccaag
agccactggt
caagcgatgg
tgaagctgtc
tgtttatctt
ctagcgagaa
ttcgctggaa
agggaccctc
atagaccaga
agtccctgtc
tgccacctga
ccaagtccct
tggagacagg
accggggcaa
actggctgct

tctgtctgtg

cacacaggag
gctgagagtg
gctgtataac
aggacgggac
caatgagctg
gcggagaagg
cacctatgat
ctccctgetg
gctgetgttc
ggtgaaggtg
ccctacccag
cctgggectg
caacgtgagc
ggcatggcag
cgtgagcgac
tagccctagc
gatctgggag
tcaggatctg
cagcgtgtcc
gctgtctctg
cctgectgetg
cctgaccatg
gaggaccgga

ctccctggtg

gaggacggct
aagttttcta
gagctgaatc
cccgagatgg
cagaaggaca
ggcaagggac
gccctgcaca
aagcaggccg
tttctgctgt
gaggagesce
cagctgacat
ccaggcttag
cagcagatgg
cctggatgga
ctgggaggcc
ggcaagctga
ggagagccac
accatggccc
cggggccctc
gagctgaagg
ccacgcgcca
agcttccacc

ggatggaagg

ggcatcctgc

gctcctgtag
ggagcgccga
tgggcaggceg
gaggcaagcc
agatggccga
acgatggcct
tgcaggccct
gcgatgtgga
ttctgacccc
acaacgccgt
ggtctagaga
gaatccatat
gaggcttcta
ccgtgaacgt
tgggatgtgg
tgtccccaaa
catgcctgcc
ccggctctac
tgagctggac
acgatcgccc
cagcacagga
tggagatcac
tgtccgecegt

acctgtga

gttccctgaa
tgcaccagca
cgaggagtac
aaggcgcaag
ggcctatagc
gtaccagggc
gcctccaagg
ggagaatcct
aatggaggtg
gctgcagtgt
gagccctctg
gaggcccctg
tctgtgccag
ggagggcagc
cctgaagaac
gctgtacgtg
tccaagggac
actgtggctg
ccacgtgcac
tgcccgggac
tgccggcaag
agccagaccc

gaccctggca

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2508



<210> 75

<211> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> mouse Ig?

<400> 75

Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
1 5 10 15

Gly Ser Thr Gly Asp
20

<210> 76

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Human IL2 signal peptide

<400> 76

Met Tyr Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala Leu
1 5 10 15

Val Thr Asn Ser
20

210> 77

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Human IgG2

<400> 77

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15



Val His Ser

<210> 78

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Gaussia luc

<400> 78

Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu
1 5 10 15

Ala

210> 79

<211> 24

<212> DNA

<213> artificial

<220>
<223> FlagTag

<400> 79
gactacaaag acgacgatga caag 24

<210> 80

<211> 132

<212> DNA

<213> artificial

<220>
<223> (D28 Transmembrane domain

<400> 80
ttctgggtge gttctaagcg gagccgecctt ctccactctg actacatgaa catgacacca 60
cgtagaccgg gccctacacg gaaacactac cagccatatg caccaccccg ggactttgcec 120

gcttaccgta gc 132



<210> 81

<211> 126

<212> DNA

<213> artificial

<220>

<223> 41BB domain

<400> 81

aagcggggtc gaaagaagct gttgtacatc tttaaacagc ctttcatgcg ccccgtgecag

acaactcaag aggaggatgg gtgttcatgt cgctttccag aggaggagga aggaggttgc

gagctg

<210> 82

<211> 339

<212> DNA

<213> artificial

<220>

<223> (CD3z endodomain

<400> 82
cgcgtgaagt tcagtagaag

tacaacgagc tgaatctcgg
agggacccag agatgggcgg
aatgaactgc agaaggataa
agaaggagag gaaaaggcca
acttacgatg cactgcacat
<210> 83

<211> 568

<212> PRT

<213> artificial

<220>

<223> (D8a hinge

<400> 83

tgccgatgcc
caggcgggaa
caaaccccag
gatggcggaa
tgatgggctg

gcaggctttg

ccggcatacc
gaatacgacg
aggaggaaga
gcctattccg
tatcagggct

ccacccagg

aacaaggcca
tcctggataa
atccgcagga
aaattgggat

tgagtacagc

gaatcagctg
gaggcgages
gggtctttat

gaaaggggag

aadaCCaaagac

Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu

1 5

10

15

60

120

126

60

120

180

240

300

339



His

Val

Ile

Pro

65

Ser

Thr

Cys

Leu

Gly

145

Pro

Thr

Glu

Ala

Ser

Val

50

Gly

Gly

Leu

Phe

Glu

130

Gly

Gly

Asp

Trp

Ala

Leu

35

His

Gln

Val

Lys

Gln

115

Ile

Ser

Ser

Tyr

Ile
195

Asp

20

Arg

Ser

Pro

Ile

100

Gly

Lys

Gln

Ser

Trp

180

Gly

Asp

Asp

Ser

Pro

Asp

85

Ser

Ser

Gly

Val

Val

165

Met

Thr

Val

Gln

Gly

Lys

70

Arg

Arg

His

Gly

Gln

150

Lys

Asp

Ile

Leu

Ala

Asn

55

Leu

Phe

Val

Leu

Gly

135

Leu

Leu

Trp

Tyr

Met

Ser

40

Thr

Leu

Ser

Glu

Pro

120

Gly

Gln

Ser

Val

Pro
200

Thr

25

Ile

Tyr

Ile

Gly

Ala

105

Pro

Ser

Gln

Cys

Lys

185

Ser

Gln

Ser

Leu

Tyr

Ser

90

Glu

Thr

Gly

Pro

Lys

170

Gln

Asp

Ile

Cys

Glu

Lys

75

Gly

Asp

Phe

Gly

Gly

155

Ala

Arg

Ser

Pro

Arg

Trp

60

Val

Ser

Leu

Gly

Gly

140

Ala

Ser

Pro

Ser

Phe

Ser

45

Tyr

Ser

Gly

Gly

Gly

125

Gly

Glu

Gly

Gly

Thr
205

Ser

30

Ser

Leu

Asn

Thr

Val

110

Gly

Ser

Leu

Tyr

Gln

190

His

Leu

Gln

Gln

Arg

Asp

95

Tyr

Thr

Gly

Val

Thr

175

Gly

Tyr

Pro

Ser

Lys

Phe

80

Phe

Tyr

Thr

Gly

Arg

160

Phe

Leu

Asn



Gln

Thr

225

Tyr

Trp

Ile

Thr

Ser

305

Gly

Leu

Val

His

Lys

385

Ser

Glu

210

Ala

Tyr

Gly

Met

Thr

290

Gln

Ala

Val

Ala

Ser

370

His

Lys

Phe

Tyr

Cys

Gln

Tyr

275

Thr

Pro

Val

Val

Phe

355

Asp

Tyr

Arg

Lys

Met

Ala

Gly

260

Phe

Pro

Leu

His

Val

340

Ile

Tyr

Gln

Gly

Gly

His

Arg

245

Thr

Ser

Ala

Ser

Thr

325

Gly

Ile

Met

Pro

Arg
405

Lys

Leu

230

Glu

Thr

His

Pro

Leu

310

Arg

Gly

Phe

Asn

Tyr

390

Lys

Ala

215

Ser

Gly

Leu

Phe

Arg

295

Arg

Gly

Val

Trp

Met

375

Ala

Lys

Thr

Ser

Leu

Thr

Val

280

Pro

Pro

Leu

Leu

Val

360

Thr

Pro

Leu

Met

Leu

Ala

Val

265

Pro

Pro

Glu

Asp

Ala

345

Arg

Pro

Pro

Leu

Thr

Thr

Gly

250

Ser

Val

Thr

Ala

Phe

330

Cys

Ser

Arg

Arg

Tyr
410

Val

Ser

235

Val

Ser

Phe

Pro

Cys

315

Ala

Tyr

Lys

Arg

Asp

395

Ile

Asp

220

Glu

Phe

Ala

Leu

Ala

300

Arg

Cys

Ser

Arg

Pro

380

Phe

Phe

Lys

Asp

Tyr

Leu

Pro

285

Pro

Pro

Asp

Leu

Ser

365

Gly

Ala

Lys

Ser

Ser

Phe

Ser

270

Ala

Thr

Ala

Phe

Leu

350

Arg

Pro

Ala

Gln

Ser

Ala

Asp

255

Asn

Lys

Ile

Ala

Trp

335

Val

Gly

Thr

Tyr

Pro
415

Ser

Val

240

Tyr

Ser

Pro

Ala

Gly

320

Val

Thr

Gly

Arg

Arg

400

Phe



Met

Phe

Arg

Asn

465

Arg

Asn

Glu

Gly

Tyr

545

Asp

Arg

Pro

Ser

450

Glu

Arg

Pro

Ala

His

530

Asp

Tyr

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

<220>
<223>

Pro

Glu

435

Ala

Leu

Gly

Gln

Tyr

515

Asp

Ala

Lys

84
1707
DNA

Val

420

Glu

Asp

Asn

Arg

Glu

500

Ser

Gly

Leu

Asp

Gln

Glu

Ala

Leu

Asp

485

Gly

Glu

Leu

His

Asp
565

artificial

CD8a hinge

Thr

Glu

Pro

Gly

470

Pro

Leu

Ile

Tyr

Met

550

Asp

Thr

Gly

Ala

455

Arg

Glu

Tyr

Gly

Gln

535

Gln

Asp

Gln

Gly

440

Tyr

Arg

Met

Asn

Met

520

Gly

Ala

Lys

Glu

425

Cys

Gln

Glu

Gly

Glu

505

Lys

Leu

Leu

Glu

Glu

Gln

Glu

Gly

490

Leu

Gly

Ser

Pro

Asp

Leu

Gly

Tyr

475

Lys

Gln

Glu

Thr

Pro
555

Gly

Arg

Gln

460

Asp

Pro

Lys

Arg

Ala

540

Arg

Cys

Val

445

Asn

Val

Gln

Asp

Arg

525

Thr

Gly

Ser

430

Lys

Gln

Leu

Arg

Lys

510

Arg

Lys

Gly

Cys

Phe

Leu

Asp

Arg

495

Met

Gly

Asp

Gly

Arg

Ser

Tyr

Lys

480

Lys

Ala

Lys

Thr

Ser
560



<400> 84
atggctctcc

gatgtcctga
attagctgtc
tacctccaga
tctggagtgc
agccgggttg
cccacatttg
ggaagtggcg
ccgggctcct
atggattggg
agcgacagtt
aagtccagtt
tactattgtg
accaccttga
cctgtgtttc
cccactatag
ggagccgtgc
ggcggagtct
cgctccaaga
ggccccacca
agcaaacgtg
cagactacgc
tgtgaactcc

aatcagctct

cgacgcgggc

ccgtgaccgc
tgacacaaat
gctcctccca
aacccggcca
ctgatagatt
aggccgagga
geggeggceac
gtggceggctc
ctgtgaagct
taaagcagcg
ctacgcacta
ctacagccta
cacgtgaagg
cggttagctc
tgcccgcaaa
cctctcagcc
atacccgcgg
tggcctgtta
gaageccggss
gaaagcacta
gcaggaagaa
aggaagagga
gggtgaagtt
ataacgaact

gcgatcccga

actgcttctg
cccatttagc
gtccatcgtt
atcccctaag
ctcaggaagt
tcttggtgtg
aactctggag
acaggtgcag
gtcatgcaag
gccaggacaa
caatcaggag
catgcacctt
cctggctgga
cgccctgtcc
acctactaca
cctgtctctc
gttggacttc
ttcactgttg
cgggcatagc
tcagccatac
gctcctgtat
cggttgcagc
tagccggagt
gaatctggga

gatgggcggs

cctctggegt
ctgcctgtat
caccggtctg
ctccttattt
ggttcaggaa
tactactgct
atcaaaggtg
ttgcagcaac
gctagtggct
ggactggaat
ttcaaaggca
tctagcctca
gtgttttact
aacagcatta
acccctgccc
agaccagagg
gcctgecgatt
gttacagtgg
gactacatga
gctccaccta
atcttcaaac
tgcagatttc
gcagatgctc
aggagggags

daaCcCcCcCaaa

tattgctaca
ccctgggtga
gcaacacgta
acaaagtgag
ctgacttcac
ttcaagggag
gtggagggag
ccgggegecega
ataccttcac
ggattgggac
aggctacaat
catcagagga
tcgactactg
tgtacttctc
ctcgaccacc
cctgtaggcc
tctgggtgct
cctttatcat
acatgactcc
gggattttgc
agcccttcat
cggaagagga
cagcgtacca
aatatgatgt

gacgtaagaa

cgccgecgac
tcaggccagc
tctggaatgg
caatcgcttt
ccttaagatt
tcaccttcct
cggtggaggt
actggtcaga
cgactattgg
catttacccc
gacagtggac
ttccgcagtg
gggacaggss
acatttcgtt
aactccagct
tgctgecggga
ggttgtagta
attctgggtc
ccgacgccca
ggcatatcgg
gcggeccgtc
ggaaggtggg
acagggccag

cctggataag

tccgcaggag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



gggttgtaca acgaactgca aaaggacaaa atggctgagg cctattccga gatcggaatg 1560

aaaggggaaa ggaggagagg caaggggcat gacggcctgt atcagggget gtctactgcea 1620
accaaagaca cctacgacgc actgcacatg caggcacttc cgccacgagg cggagggagc 1680
gactacaaag acgacgatga caagtga 1707
<210> 85

<211> 533

<212> PRT

<213> artificial

<220>
<223> (D28 hinge domain

<400> 85
Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu

1 5 10 15

His Ala Ala Asp Ile His Met Thr Gln Ser Pro Ser Ser Leu Ser Ala
20 25 30

Ser Leu Gly Gly Lys Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Ile
35 40 45

Asn Arg Tyr Ile Ala Trp Tyr Gln His Lys Pro Gly Lys Gly Pro Arg
50 55 60

Leu Leu Ile His Phe Thr Ser Thr Leu Gln Ser Gly Ile Pro Ser Arg
65 70 75 80

Phe Ser Gly Ser Gly Ser Gly Arg Asp Tyr Ser Phe Ser Ile Ser Asn
85 90 95

Leu Glu Pro Glu Asp Ile Ala Thr Tyr Tyr Cys Leu Gln Tyr Asp Asp
100 105 110

Leu Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Gly Gly Gly
115 120 125



Gly

Val

145

Ser

Val

Thr

Ala

Asn

225

Asp

Val

Leu

His

Val
305

Ser

130

Gln

Cys

Lys

Tyr

Phe

210

Leu

Gly

Thr

Asp

Leu

290

Leu

Gly

Ser

Lys

Gln

Ser

195

Ser

Lys

Tyr

Val

Asn

275

Cys

Val

Gly

Gly

Ala

Ala

180

Gly

Leu

Asn

Tyr

Ser

260

Glu

Pro

Val

Gly

Pro

Ser

165

Pro

Val

Glu

Glu

Arg

245

Ser

Lys

Ser

Val

Gly

Glu

150

Gly

Gly

Pro

Thr

Asp

230

Tyr

Cys

Ser

Pro

Gly
310

Ser

135

Leu

Tyr

Lys

Thr

Ser

215

Thr

Ala

Lys

Asn

Leu

295

Gly

Gly

Lys

Thr

Gly

Tyr

200

Ala

Ala

Met

Ile

Gly

280

Phe

Val

Gly

Lys

Phe

Leu

185

Ala

Ser

Thr

Asp

Glu

265

Thr

Pro

Leu

Gly

Pro

Thr

170

Lys

Asp

Thr

Tyr

Tyr

250

Val

Ile

Gly

Ala

Gly

Gly

155

Thr

Trp

Asp

Ala

Phe

235

Trp

Met

Ile

Pro

Cys
315

Ser

140

Glu

Tyr

Met

Leu

Tyr

220

Cys

Gly

Tyr

His

Ser

300

Tyr

Gln

Thr

Gly

Gly

Glu

205

Leu

Ala

Gln

Pro

Val

285

Lys

Ser

Ile

Val

Met

Trp

190

Gly

Gln

Arg

Gly

Pro

270

Lys

Pro

Leu

Gln

Lys

Ser

175

Ile

Arg

Ile

Val

Thr

255

Pro

Gly

Phe

Leu

Leu

Ile

160

Trp

Tyr

Phe

Asn

Arg

240

Ser

Tyr

Lys

Trp

Val
320



Thr

Leu

Arg

Arg

Phe

385

Arg

Ser

Tyr

Lys

Lys

465

Ala

Lys

Thr

Val

His

Lys

Ser

370

Met

Phe

Arg

Asn

Arg

450

Asn

Glu

Gly

Tyr

Ala

Ser

His

355

Lys

Arg

Pro

Ser

Glu

435

Arg

Pro

Ala

His

Asp
515

Phe

Asp

340

Tyr

Arg

Pro

Glu

Ala

420

Leu

Gly

Gln

Tyr

Asp

500

Ala

Ile

325

Tyr

Gln

Gly

Val

Glu

405

Asp

Asn

Arg

Glu

Ser

485

Gly

Leu

Ile

Met

Pro

Arg

Gln

390

Glu

Ala

Leu

Asp

Gly

470

Glu

Leu

His

Phe

Asn

Tyr

Lys

375

Thr

Glu

Pro

Gly

Pro

455

Leu

Ile

Tyr

Met

Trp

Met

Ala

360

Lys

Thr

Gly

Ala

Arg

440

Glu

Tyr

Gly

Gln

Gln
520

Val

Thr

345

Pro

Leu

Gln

Gly

Tyr

425

Arg

Met

Asn

Met

Gly

505

Ala

Arg

330

Pro

Pro

Leu

Glu

Cys

410

Gln

Glu

Gly

Glu

Lys

490

Leu

Leu

Ser

Arg

Arg

Tyr

Glu

395

Glu

Gln

Glu

Gly

Leu

475

Gly

Ser

Pro

Lys

Arg

Asp

Ile

380

Asp

Leu

Gly

Tyr

Lys

460

Gln

Glu

Thr

Pro

Arg

Pro

Phe

365

Phe

Gly

Arg

Gln

Asp

445

Pro

Lys

Arg

Ala

Arg
525

Ser

Gly

350

Ala

Lys

Cys

Val

Asn

430

Val

Gln

Asp

Arg

Thr

510

Asp

Arg

335

Pro

Ala

Gln

Ser

Lys

415

Gln

Leu

Arg

Lys

Arg

495

Lys

Tyr

Leu

Thr

Tyr

Pro

Cys

400

Phe

Leu

Asp

Arg

Met

480

Gly

Asp

Lys



Asp Asp Asp
530

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

86
1602
DNA
arti

<220>
<223>

<400> 86
atggctctcc

atccatatga
acatgcaagg
aaaggcccca
ttctccggat
gacatcgcca
aaactggaga
cagattcagc
agctgcaaag
cctgggaaag
gccgacgatc
ttgcagatca
gatggctact
agctgcaaga
accattatac
aaaccatttt
actgtcgcat

tacatgaaca

Asp Lys

ficial

ctgtaaccgc
cccagagtcc
ctagccagga
gactgctgat
caggttcagg
catactactg
tcaagggegg
ttgtacaatc
caagtgggta
ggctgaaatg
tggaagggcg
acaacctcaa
atagatacgc
tcgaagtgat
acgtcaaggg
gggtgctggt
tcatcatctt

tgacaccacg

CD28 hinge domain

actccttctg
aagctctctg
cattaaccgg
ccacttcacc
tcgagactac
tctgcagtat
aggtggttcc
tgggcctgag
tactttcacg
gatgggctgg
ctttgeccttc
gaacgaagat
catggattat
gtaccctcct
gaagcacctg
ggtggtagga
ctgggtgcegt

tagaccgggc

ccattggctc
agcgctagcc
tacatagcct
tccacactgc
tcctttagca
gacgaccttc
ggaggcesce
ctgaagaaac
acgtatggca
atttacacct
agcctggaga
acggcgacct
tggggccaag
ccctatctcg
tgtcccagcc
ggagttctcg
tctaagcgga

cctacacgga

tcctgcttca
tgggcggcaa
ggtaccagca
agtccgggat
tttccaacct
gcacttttgg
ggtctggagg
ccggagaaac
tgtcttgggt
attctggagt
ctagcgcctc
atttctgtgc
gtacatccgt
acaatgagaa
ctctgtttcc
cgtgctatag
gccgecttcet

aacactacca

tgccgecgat
agtgaccata
taagcccgga
tccctcacga
cgaacctgag
cggtggaact
tggcgggagt
cgtcaagatc
caagcaagct
tcctacatat
aaccgcttat
cagagttcgg
gaccgtttca
atccaatgga
gggaccctct
cctgttggtg
ccactctgac

gccatatgca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



ccaccccggg
tttaaacagc
cgctttccag
gatgccccgg
cgggaagaat
ccccagagga
gcggaagcect
gggctgtatc

gctttgccac

actttgccgc
ctttcatgcg
aggaggagga
cataccaaca
acgacgtcct
ggaagaatcc
attccgaaat
agggcttgag

ccagggatta

ttaccgtagc
ccccgtgcag
aggaggttgc
aggccagaat
ggataagagg
gcaggagggt
tgggatgaaa
tacagcaacc

caaggatgac

aagcggggtc
acaactcaag
gagctgcgeg
cagctgtaca
cgagggages
ctttataatg
ggggagagaa
aaagacactt

gacgacaaat

gaaagaagct
aggaggatgg
tgaagttcag
acgagctgaa
acccagagat
aactgcagaa
ggagaggaaa

acgatgcact

ga

gttgtacatc
gtgttcatgt
tagaagtgcc
tctcggcagg
gggcggeaaa
ggataagatg
aggccatgat

gcacatgcag

1140

1200

1260

1320

1380

1440

1500

1560

1602



