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285

Thr

Thr

Val

Ser

Leu

365

Leu

Asp

Tyr

Ala
45

Asp Leu
255

His Lys
270

Phe Lys

His Val

Phe Arg

Tyr Lys
335

Asn Val
350

Ala Thr

His Ala
15

Thr Met
30

Glu Glu

Ser

Pro

Asp

Pro

Glu

320

Ser

Ser

Leu

Gly

His

Ala



Gly

Thr

65

Asp

Arg

Ile

Glu

Pro

145

Pro

Ser

Pro

Lys

Asp

225

His

Phe

Ile

50

Gln

Lys

Gly

Pro

Pro

130

Gly

Thr

Pro

Asp

His

210

Leu

Lys

Lys

Gly

Ala

Lys

Ala

Ala

115

Pro

Thr

Arg

Ser

Leu

195

Gln

Ser

Pro

Asp

Asp

Arg

Ala

Ala

100

Lys

Lys

Pro

Glu

Ser

180

Lys

Pro

Lys

Gly

Arg

Thr

Met

Lys

85

Pro

Thr

Ser

Gly

Pro

165

Ala

Asn

Gly

Val

Gly

245

Val

Pro

Val

70

Gly

Pro

Pro

Gly

Ser

150

Lys

Lys

Val

Gly

Thr

230

Gly

Gln

Ser

55

Ser

Ala

Gly

Pro

Asp

135

Arg

Lys

Ser

Lys

Gly

215

Ser

Gln

Ser

Leu

Lys

Asp

Gln

Ala

120

Arg

Ser

Val

Arg

Ser

200

Lys

Lys

Val

Lys

Glu

Ser

Gly

Lys

105

Pro

Ser

Arg

Ala

Leu

185

Lys

Val

Cys

Glu

Ile

Asp

Lys

Lys

90

Gly

Lys

Gly

Thr

Val

170

Gln

Ile

Gln

Gly

Val

250

Gly

Glu

Asp

75

Thr

Gln

Thr

Tyr

Pro

155

Val

Thr

Gly

Ile

Ser

235

Lys

Ser

Ala

60

Gly

Lys

Ala

Pro

Ser

140

Ser

Arg

Ala

Ser

Val

220

Leu

Ser

Leu

Ala

Thr

Ile

Asn

Pro

125

Ser

Leu

Thr

Pro

Thr

205

Tyr

Gly

Glu

Asp

Gly

Gly

Ala

Ala

110

Ser

Pro

Pro

Pro

Val

190

Glu

Lys

Asn

Lys

Asn

His

Ser

Thr

95

Thr

Ser

Gly

Thr

Pro

175

Pro

Asn

Pro

Ile

Leu

255

Ile

Val

Asp

80

Pro

Arg

Gly

Ser

Pro

160

Lys

Met

Leu

Val

His

240

Asp

Thr



260 265 270

His Val Pro Gly Gly Gly Asn Lys Lys Ile Glu Thr His Lys Leu Thr
275 280 285

Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu Ile Val
290 295 300

Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser
305 310 315 320

Asn Val Ser Ser Thr Gly Ser Ile Asp Met Val Asp Ser Pro Gln Leu
325 330 335

Ala Thr Leu Ala Asp Glu Val Ser Ala Ser Leu Ala Lys Gln Gly Leu
340 345 350

<210> 7 [pS412/pS413] [amino acid]
<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of amino acid sequence of artificial phosphorylated
Tau peptide pS412/pS413

<220>

<221> MOD_RES

<222> (8)..(8)

<223> PHOSPHORYLATION

<220>

<221> MOD_RES

222> (9)..(9)

<223> PHOSPHORYLATION

<400> 7

Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser Ile Asp Met Val
1 5 10 15

Asp

<210> 8 [pS413] [amino acid]



<211>
<212>
<213>

<220>
<223>

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

<400>

17
PRT
Artificial Sequence

Description of amino acid sequence of artificial phosphorylated
Tau peptide pS413

MOD_RES

(9)..(9)
PHOSPHORYLATION

8

Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser Ile Asp Met Val

1

Asp

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

<220>
<223>

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

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

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

<400>

5 10 15

9 [pS409/pS412/pS413] [amino acid]
17

PRT

Artificial Sequence

Description of amino acid sequence of artificial phosphorylated
Tau peptide pS408/pS412/pS413

MOD_RES

(5)..(5)
PHOSPHORYLATION

MOD_RES

(8)..(8)
PHOSPHORYLATION

MOD_RES

(9)..(9)
PHOSPHORYLATION

9

Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser Ile Asp Met Val

1

5 10 15



Asp

<210> 10 [CDR-H1l: 1M] [amino acid]
<211> 5

<212> PRT

<213> Mus musculus

<400> 10

Ser Phe Ala Leu Asn
1 5

<210> 11 [CDR-H2: 2M] [amino acid]
<211> 19

<212> PRT

<213> Mus musculus

<400> 11

His Ile Arg Ser Lys Thr Asn Asn Tyr Ala Thr Phe Tyr Ala Asp Ser
1 5 10 15

Val Lys Asp

<210> 12 [CDR-H2: 2H1] [amino acid]
<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of amino acid sequence of artificial CDR-H2: 2H1

<400> 12

His Ile Arg Ser Lys Thr Asn Asn Tyr Ala Thr Phe Tyr Ala Ala Ser
1 5 10 15

Val Lys Asp

<210> 13 [CDR-H3: 3M] [amino acid]
<211> 10

<212> PRT

<213> Mus musculus



<400> 13

Arg Gly Pro Arg Asp Ser Trp Phe Gly Tyr
1 5 10

<210> 14 [CDR-L1: 4L1] [amino acid]
<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of amino acid sequence of artificial CDR-L1: 4L1

<400> 14

Arg Ser Ser Gln Ser Ile Val His Ser Asn Gly Asn Thr Tyr Leu Glu
1 5 10 15

<210> 15 [CDR-L1: 4M] [amino acid]
<211> 16

<212> PRT

<213> Mus musculus

<400> 15

Arg Ser Ser Gln Asn Ile Val His Ser Asn Gly Asn Thr Tyr Leu Glu
1 5 10 15

<210> 16 [CDR-L2: 5M] [amino acid]
<211> 7

<212> PRT

<213> Mus musculus

<400> 16
Thr Val Ser Asn Arg Phe Ser
1 5

<210> 17 [CDR-L3: 6M] [amino acid]
<211> 9

<212> PRT

<213> Mus musculus

<400> 17
Phe Gln Gly Ser His Leu Pro Leu Thr

1 5

<210> 18 [VH11] [amino acid]



<211>
212>
<213>
<220>
223>
<400>
Glu Val
1

Ser Leu

Ala Leu

Gly His
50

Ser Val
65

Ala Tyr

Tyr Cys

Gln Gly

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

<220>
<223>

<400>

121
PRT
Artificial Sequence

Description of amino
region

18

Gln Leu Val Glu Ser

Arg Leu Ser Cys Ala
20

Asn Trp Val Arg Gln
35

Ile Arg Ser Lys Thr
55

Lys Asp Arg Phe Thr
70

Leu Gln Met Asn Ser
85

Val Arg Arg Gly Pro
100

Thr Leu Val Thr Val
115

19 [VH11] [DNA]

363

DNA

Artificial Sequence

acid sequence of artificial

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser
120

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Val

Thr

Gly

Thr

60

Asp

Asp

Phe

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Pro

Ser

30

Glu

Tyr

Gln

Ala

Tyr
110

VH11 variable

Gly Gly

15

Ser Phe

Trp Val

Ala Ala

Asn Thr
80

Thr Tyr
95

Trp Gly

Description of DNA sequence of artificial VH11l variable region

19

gaggtgcagc tggtggagtc cggaggagga ctggtgcagec caggaggctc cctgecgectg

agctgcgeccg cttctggett cacattttcc agectttgeccc tgaactgggt gaggcaggcet

60

120



cctggcaagg gactggagtg ggtgggccat atccggagca agaccaacaa ttacgctaca
ttctatgccg cttctgtgaa ggacaggttc accgtgtcca gggacgatag ccagaacaca
gcctacctge agatgaactc cctgaagacc gaggacaccg ctacatacta ttgcgtgagg

cggggcccta gggattcctg gttcggectat tggggccagg gtaccctggt gacagtgtct

tcc

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

<220>
<223>

<400>

20 [VH12] [amino acid]

121
PRT

Artificial Sequence

Description of amino

region

20

Glu Val Gln Leu

1

Ser

Ala

Gly

Ser

65

Ala

Tyr

Gln

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Arg Leu
20

Asn Trp
35

Ile Arg

Lys Asp

Leu Gln

Val Arg

100

Thr Leu
115

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

acid sequence of artificial

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser
120

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Val

Ala

Gly

Thr

60

Asp

Asp

Phe

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Pro

Asn

30

Glu

Tyr

Lys

Ala

Tyr
110

VH12 variable

Gly
15

Ser

Trp

Ala

Asn

Thr

95

Trp

Gly

Phe

Val

Asp

Thr

80

Tyr

Gly

180

240

300

360

363



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

363
DNA

<220>
<223>

<400> 21
gaggtgcagc

agctgcgecg
cctggcaagg
ttctatgccg
gcctacctgc

cggggcecccta

tcc

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

121
PRT

<220>
<223>

21 [VH12] [DNA]

Description of

tggtggagtc
cttctggctt
gactggagtg
actctgtgaa
agatgaactc

gggattcctg

Description of amino

region

<400> 22

Glu Val Gln Leu Val Glu Ser

1

Ser Leu Arg Leu Ser Cys Ala

Ala Leu Asn Trp Val Arg Gln

35

Gly His Ile Arg Ser Lys Thr

50

Ser Val Lys Asp Arg Phe Thr
70

65

5

20

Artificial Sequence

DNA sequence of artificial VH12 variable region

cggaggagga
cgcttttaat
ggtgggcceat
ggataggttc
cctgaagacc

gttcggctat

22 [VH47] [amino acid]

Artificial Sequence

Gly

Ala

Ala
40

Asn
55

Val

ctggtgcagc caggaggctc

agctttgccc tgaactgggt

atccggagca agaccaacaa

accgtgtcca gggacgatag

gaggacaccg ctacatacta

tggggccagg gtaccctggt

Gly Gly Leu
10

Ser
25

Gly Phe

Pro Gly Lys

Asn

Tyr Ala

Ser Arg Asp

75

Val Gln

Ala Phe

Gly Leu
45

Thr Phe
60

Asp Ser

acid sequence of artificial

Pro

Asn

30

Glu

Tyr

Gln

cctgecgectg
gaggcaggct
ttacgctaca
caagaacaca
ttgcgtgagg

gacagtgtct

VH47 variable

Gly Gly
15

Ser Phe

Trp Val

Ala

Ala

Thr
80

Asn

60

120

180

240

300

360

363



Ala Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Thr Tyr
85 90 95

Tyr Cys Val Arg Arg Gly Pro Arg Asp Ser Trp Phe Gly Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 23 [VH47] [DNA]

<211>
<212>
<213>

363
DNA

<220>
<223>

<400> 23
gaggtgcagc

agctgcgcecg
cctggcaagg
ttctatgccg
gcctacctgc

cggggcccta

tcc

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

121
PRT

<220>
<223>

Description of

tggtggagtc
cttctggcectt
gactggagtg
cttctgtgaa
agatgaactc

gggattcctg

region

<400> 24

Artificial Sequence

DNA sequence of artificial VH47 variable region

cggaggagga
cgcttttaat
ggtgggccat
ggacaggttc
cctgaagacc

gttcggctat

24 [VH61] [amino acid]

Artificial Sequence

ctggtgcagc caggaggctc
agctttgccc tgaactgggt
atccggagca agaccaacaa
accgtgtcca gggacgatag

gaggacaccg ctacatacta

tggggccagg gtaccctggt

cctgcgectg
gaggcaggct
ttacgctaca
ccagaacaca
ttgcgtgagg

gacagtgtct

Description of amino acid sequence of artificial VH61 variable

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

1

5

10

15

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

60

120

180

240

300

360

363



20 25 30

Ala Leu Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Val His Ile Arg Ser Lys Thr Asn Asn Tyr Ala Thr Phe Tyr Ala Asp
50 55 60

Ser Val Lys Asp Arg Phe Thr Val Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 80

Ala Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Thr Tyr
85 90 95

Tyr Cys Val Arg Arg Gly Pro Arg Asp Ser Trp Phe Gly Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 25 [VH61] [DNA]
<211> 363

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of DNA sequence of artificial VH61 variable region

;:Zgigc22c tggtggagtc cggaggagga ctggtgcagc caggaggctc cctgecgectg 60
agctgcgecg cttctggett cacatttaat agctttgccc tgaactgggt gaggcaggcet 120
cctggcaagg gactggagtg ggtggtgcat atccggagca agaccaacaa ttacgctaca 180
ttctatgccg actctgtgaa ggataggttc accgtgtcca gggacgatag caagaacaca 240
gcctacctge agatgaactc cctgaagacc gaggacaccg ctacatacta ttgcgtgagg 300
cggggecccta gggattcctg gttcggectat tggggccagg gtaccctggt gacagtgtct 360
tcc 363

<210> 26 [VH62] [amino acid]
<211> 121
<212> PRT



<213> Artificial Sequence

<220>
<223> Description of amino acid sequence of artificial VH62 variable
region

<400> 26

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Asn Ser Phe
20 25 30

Ala Leu Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Val His Ile Arg Ser Lys Thr Asn Asn Tyr Ala Thr Phe Tyr Ala Asp
50 55 60

Ser Val Lys Asp Arg Phe Thr Val Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 80

Ala Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Thr Tyr
85 90 95

Tyr Cys Val Arg Arg Gly Pro Arg Asp Ser Trp Phe Gly Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 27 [VH62] [DNA]
<211> 363

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of DNA sequence of artificial VH62 variable region

<400> 27
gaggtgcagc tggtggagtc cggaggagga ctggtgcagec caggaggctc cctgecgectg

agctgcgeccg cttctggett cgecttttaat agectttgeccc tgaactgggt gaggcaggcet

cctggcaagg gactggagtg ggtggtgcat atccggagca agaccaacaa ttacgctaca

60

120

180



ttctatgccg actctgtgaa ggataggttc accgtgtcca gggacgatag caagaacaca

gcctacctge agatgaactc cctgaagacc gaggacaccg ctacatacta ttgcgtgagg

cggggcccta gggattcctg gttcggectat tggggccagg gtaccctggt gacagtgtct

tcc

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

<220>
<223>
<400>
Glu Vval

1

Ser Leu

Ala Leu

Val His

50

Ser Val

65

Ala Tyr

Tyr Cys

Gln Gly

<210>

28 [VH64] [amino acid]

121
PRT
Artificial Sequence

Description of amino
region

28

Gln Leu Val Glu Ser

Arg Leu Ser Cys Ala
20

Asn Trp Val Arg Gln
35

Ile Arg Ser Lys Thr
55

Lys Asp Arg Phe Thr
70

Leu G1n Met Asn Ser
85

Val Arg Arg Gly Pro
100

Thr Leu Val Thr Val
115

29 [VH64] [DNA]

acid sequence of artificial

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser
120

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Val

Thr

Gly

Thr

60

Asp

Asp

Phe

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Pro

Asn

30

Glu

Tyr

Gln

Ala

Tyr
110

VH64 variable

Gly Gly

15

Ser Phe

Trp Val

Ala Ala

Asn Thr
80

Thr Tyr
95

Trp Gly

240

300

360

363



<211>
<212>
<213>

363
DNA

<220>
<223>

<400> 29
gaggtgcagc

agctgcgecg
cctggcaagg
ttctatgccg
gcctacctgc

cggggcccta

tcc

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

121
PRT

<220>
<223>

Description of

tggtggagtc
cttctggctt
gactggagtg
cttctgtgaa
agatgaactc

gggattcctg

Description of amino

region

<400> 30

Glu Val Gln Leu Val Glu Ser

1

Ser Leu Arg Leu Ser Cys Ala

Ala Leu Asn Trp Val Arg Gln

35

Val His Ile Arg Ser Lys Thr

50

Ser Val Lys Asp Arg Phe Thr
70

65

5

20

Artificial Sequence

DNA sequence of artificial VH64 variable region

cggaggagga
cacatttaat
ggtggtgcat
ggacaggttc
cctgaagacc

gttcggctat

30 [VH65] [amino acid]

Artificial Sequence

Gly

Ala

Ala
40

Asn
55

Val

ctggtgcagc caggaggctc

agctttgccc tgaactgggt

atccggagca agaccaacaa

accgtgtcca gggacgatag

gaggacaccg ctacatacta

tggggccagg gtaccctggt

Gly Gly Leu
10

Ser
25

Gly Phe

Pro Gly Lys

Asn

Tyr Ala

Ser Arg Asp

Val Gln

Ala Phe

Gly Leu
45

Thr Phe
60

Asp Ser

acid sequence of artificial

Pro

Asn

30

Glu

Tyr

Gln

cctgecgectg
gaggcaggct
ttacgctaca
ccagaacaca
ttgcgtgagg

gacagtgtct

H65

Gly
15

Gly

Ser Phe

Trp Val

Ala

Ala

Thr
80

Asn

variable

60

120

180

240

300

360

363



Ala Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Thr Tyr

85 90 95

Tyr Cys Val Arg Arg Gly Pro Arg Asp Ser Trp Phe Gly Tyr Trp Gly

100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser

<210>

115 120

31 [VH65] [DNA]

<211>
<212>
<213>

363
DNA

<220>
<223>

<400> 31
gaggtgcagc

agctgcgcecg
cctggcaagg
ttctatgccg
gcctacctgc

cggggcccta

tcc

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

112
PRT

<220>
<223>

Description of

tggtggagtc
cttctggcectt
gactggagtg
cttctgtgaa
agatgaactc

gggattcctg

region

<400> 32

Artificial Sequence

DNA sequence of artificial VH65 variable region

cggaggagga
cgcttttaat
ggtggtgceat
ggacaggttc
cctgaagacc

gttcggctat

32 [VL15] [amino acid]

Artificial Sequence

ctggtgcagc caggaggctc cctgecgectg
agctttgccc tgaactgggt gaggcaggct
atccggagca agaccaacaa ttacgctaca
accgtgtcca gggacgatag ccagaacaca
gaggacaccg ctacatacta ttgcgtgagg

tggggccagg gtaccctggt gacagtgtct

Description of amino acid sequence of artificial VL15 variable

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

1

5

10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser

20

25 30

60

120

180

240

300

360

363



Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Gln Gln Lys Pro Gly Gln Ser
35 40 45

Pro Arg Leu Leu Ile Tyr Thr Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly
85 90 95

Ser His Leu Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 33 [VL15] [DNA]
<211> 336

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of DNA sequence of artificial VL15 variable region

;:?gicgiZa tgacccagag ccccctgagc ctgcctgtga cactgggaga gccagcctct 60
atcagctgcc ggagcagcca gagcatcgtg cactccaacg gcaataccta cctggagtgg 120
tatcagcaga agccaggaca gagcccccgg ctgectgatct acacagtgtc taaccggttc 180
agcggecgtge ctgacagatt ttccggectct ggcagecggeca ccgatttcac actgaagatc 240
tcccgggtgg aggcagagga tctgggecgtg tactattgtt tccagggctc tcacctgcca 300
ctgacctttg gcggcggtac caaggtggag atcaag 336

<210> 34 [VL36] [amino acid]
<211> 112

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of amino acid sequence of artificial VL36 variable
region

<400> 34



Asp Ile Val

Asp Pro Ala

Asn
35

Asn Gly

Gln
50

Pro Leu

Asp Phe

65

Arg

Ser Arg Val

Ser His Leu

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

336
DNA

<220>
<223>

<400> 35
gatatcgtga

atcagctgcc
tatcagcaga
agcggegtgc
tctagggtgg

ctgacctttg

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

112
PRT

Met Thr

Ser Ile

20

Thr Tyr

Leu Ile

Ser Gly

Glu Ala

85

Pro Leu

100

35 [VL36] [DNA]

Description of

tgacacagtc
gctccagcca
agcctggcca
ccgaccggtt
aggccgagga

gcggeggtac

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ser Pro

Cys Arg

Glu Trp

40

Thr
55

Val
Gly Ser
Leu

Asp

Phe Gly

Artificial Sequence

DNA sequence of artificial VL36 variable region

tccactgtcc
gagcatcgtg
gtccccacag
ttctggctcc
cctgggegtg

caaggtggag

36 [VL46] [amino acid]

Artificial Sequence

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Ser
10

Ser

Gln

Asn

Thr

Val

90

Gly

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Thr

Val

30

Gly

Gly

Leu

Phe

Glu
110

Leu
15

Gly
Ser

His

Gln Ser

Val Pro

Ile
80

Lys

Gln
95

Gly

Ile Lys

ctgccagtga ccctgggaga tccagcttcc

cattctaacg gcaataccta

ctgctgatct acacagtgtc

ggcagcggca ccgatttcac

tactattgct tccagggctc

atcaag

cctggagtgg
caacaggttc
actgaagatc

ccacctgcca

60

120

180

240

300

336



<220>
223>

regi
<400> 36

Asp Ile Val
1

Glu Pro Ala

Asn
35

Asn Gly

Gln
50

Pro Leu

Asp Phe

65

Arg

Ser Arg Val

Ser His Leu

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

336
DNA

<220>
<223>

<400> 37
gatatcgtga

atcagctgcc
tatctgcaga
agcggegtgc

tctagggteg

Description of amino

on

Met Thr

Ser Ile

20

Thr Tyr

Leu Ile

Ser Gly

Glu Ala

85

Pro Leu

100

37 [VL46] [DNA]

tgacacagtc
gctccagcca
agcctggcca

ccgaccggtt

aggccgagga

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ser Pro

Cys Arg

Glu Trp

40

Thr
55

Val
Gly Ser
Leu

Asp

Phe Gly

Artificial Sequence

tccactgtcc
gagcatcgtg
gtccccacag

ttctggctcc

cctgggegte

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Val

Ile

Pro

45

Ser

Thr

Cys

Val

acid sequence of artificial

Thr

Val

30

Gly

Gly

Leu

Phe

Glu
110

VL46 variable

Leu
15

Gly
Ser

His

Gln Ser

Val

Pro

Ile
80

Lys

Gln
95

Gly

Ile Lys

Description of DNA sequence of artificial VL46 variable region

ctgccagtga ccctgggaga accagcttcc

cattctaacg gcaataccta

ctgctgatct acacagtgtc

ggcagcggca ccgatttcac

tactattgct tccagggctc

cctggagtgg
caacaggttc
actgaagatc

ccacctgcca

60

120

180

240

300



ctgacctttg gcggcggtac caaggtggag atcaag

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

<220>
<223>

<400>

38 [VL47] [amino acid]

112
PRT

Artificial Sequence

Description of amino
region

38

Asp Ile Val Met

1

Asp

Asn

Pro

Asp

65

Ser

Ser

Pro

Gly

Gln

50

Arg

Arg

His

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

<220>
<223>

<400>

gatatcgtga tgacacagtc tccactgtcc ctgccagtga ccctgggaga tccagcttcc

atcagctgcc gctccagcca gagcatcgtg cattctaacg gcaataccta cctggagtgg

Ala

Asn

35

Arg

Phe

Val

Leu

Ser

20

Thr

Leu

Ser

Glu

Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

39 [VL47] [DNA]

336
DNA

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Artificial Sequence

Description of DNA sequence of artificial VL47 variable region

39

acid sequence of artificial

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Ser
10

Ser

Gln

Asn

Thr

Val

90

Gly

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Thr

Val

30

Gly

Gly

Leu

Phe

Glu
110

VL47 variable

Leu
15

His

Gln

Val

Lys

Gln

95

Ile

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys



tatcagcaga agcctggcca
agcggegtge ccgaccggtt
tctagggtgg aggccgagga

ctgacctttg gcggecggtac

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Asp Ile
1

Asp Pro

Asn Gly

Pro Gln
50

Asp Arg
65

Ser Arg

Ser His

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

40 [VL48] [amino acid]

112
PRT

Artificial Sequence

Description of amino

region
40

Val Met

Ala Ser
20

Asn Thr

35

Leu Leu

Phe Ser

Val Glu

Leu Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

41 [VL48] [DNA]

336
DNA

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Artificial Sequence

caaggtggag atcaag

acid sequence of artificial

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Ser

10

Ser

Gln

Asn

Thr

Val
90

Gly

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Pro

Asn

Lys

Phe

60

Phe

Tyr

Lys

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Thr

Val

30

Gly

Gly

Leu

Phe

Glu
110

gtccccacag cggctgatct acacagtgtc caacaggttc
ttctggctcc ggcagcggca ccgatttcac actgaagatc

cctgggecgtg tactattgct tccagggctc ccacctgcca

VL48 variable

Leu Gly
15

His Ser

Gln Ser

Val Pro

Lys Ile
80

Gln Gly
95

Ile Lys

180

240

300

336



<220>

<223> Desc

<400> 41
gatatcgtga

atcagctgcc
tatcagcaga
agcggegtgc
tctagggtgg

ctgacctttg

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

112
PRT

<220>
<223>

regi
<400> 42

Asp Ile Val
1

Asp Pro Ala

Asn
35

Asn Gly

Pro Arg Leu

50

Asp Phe

65

Arg

Ser Arg Val

Ser His Leu

ription of

tgacacagtc
gctccagcca
agcctggcca
ccgaccggtt
aggccgagga

gcggeggtac

Description of amino

on

Met Thr

Ser Ile

20

Thr Tyr

Leu Ile

Ser Gly

Glu Ala

85

Pro Leu

100

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

DNA sequence of artificial VL48 variable region

tccactgtcc
gaacatcgtg
gtccccacag
ttctggctcc
cctgggegtg

caaggtggag

42 [VL50] [amino acid]

Artificial Sequence

Ser Pro

Cys Arg

Glu Trp

40

Thr
55

Val
Gly Ser
Leu

Asp

Phe Gly

ctgccagtga ccctgggaga tccagcttcc

cattctaacg gcaataccta

ctgctgatct acacagtgtc

ggcagcggca ccgatttcac

tactattgct tccagggctc

atcaag

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Ser
10

Ser

Gln

Asn

Thr

Val

90

Gly

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Pro

Asn

Lys

Phe

60

Phe

Tyr

Lys

Val

Ile

Pro

45

Ser

Thr

Cys

Val

acid sequence of artificial

Thr

Val

30

Gly

Gly

Leu

Phe

Glu
110

cctggagtgg
caacaggttc
actgaagatc

ccacctgcca

VL50 variable

Leu
15

Gly
Ser

His

Gln Ser

Val Pro

Ile
80

Lys

Gln
95

Gly

Ile Lys

60

120

180

240

300

336



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

336
DNA

<220>
<223>

<400> 43
gatatcgtga

atcagctgcc
tatcagcaga
agcggegtgc
tctagggtgg

ctgacctttg

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

238
PRT
Mus
<400> 44

Met Lys Leu
1

Ser Ser Ser

Ser Leu Gly

35

Val His
50

Ser

Gly Gln
65

Ser

Gly val Pro

43 [VL50] [DNA]

tgacacagtc
gctccagcca
agcctggcca
ccgaccggtt
aggccgagga

gcggeggtac

musculus

Pro Val Ar

Asp Ile Le

20

Asp Gln Al

Asn Gly As

Va
70

Pro Lys

Asp Arg Ph

85

Artificial Sequence

tccactgtcc
gaacatcgtg
gtccccaagg
ttctggctcc
cctgggegtg

caaggtggag

g Leu Leu

u Met

Thr

Ile
40

a Ser

n Thr
55

Tyr
1 Leu

Ile

e Ser Gly

Description of DNA sequence of artificial VL50 variable region

ctgccagtga ccctgggaga tccagcttcc

cattctaacg gcaataccta
ctgctgatct acacagtgtc
ggcagcggca ccgatttcac
tactattgct tccagggctc

atcaag

44 [Tal505: Light chain] [amino acid]

Val Leu Met Phe Ile

10

Trp

Gln
25

Thr Leu

30

Pro Leu Ser

Ser Gln

45

Ser Cys Arg Ser

Leu Glu Trp Tyr Leu Gln

60

Thr Val

75

Tyr Ser Asn Arg

Ser Gly Ser Thr

90

Gly Asp

cctggagtgg
caacaggttc
actgaagatc

ccacctgcca

Pro
15

Gly

Pro Val

Asn Ile

Lys Pro

Phe Ser

80

Phe
95

Thr

60

120

180

240

300

336



Leu Lys Ile

Phe Gln Gly

115

Glu Leu

130

Lys

Ser Ser Glu

145

Asn Asn Phe

Ser Glu Arg

Ser
195

Lys Asp

Glu Tyr Glu

210

Ser Thr Ser

225

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

717
DNA
Mus

<400> 45
atgaagttgc

attttgatga
tcttgcagat
ctgcagaagc
ggggtccccg

agagtggagg

Ser
100

Arg
Ser His
Ala

Arg

Gln Leu

Val

Leu

Asp

Thr

Glu Ala

Leu
120

Pro

Ala
135

Ala

Ser Gly

150

Pro
165

Tyr

Gln
180

Asn
Thr Tyr
His

Arg

Pro Ile

Lys

Gly

Ser

Asn

Val

Asp Ile

Val Leu

Met Ser

200

Ser
215

Tyr

Lys Ser

230

musculus

ctgttaggct
cccaaactcc
ctagtcagaa
caggccagtc
acaggttcag

ctgaggatct

45 [Tal5e5: Light chain]

gttggtgctg
actctccctg
cattgttcat
tccaaaggtc
tggcagtgga

gggagtttat

Glu
105

Asp Leu

Thr Phe Gly

Pro Thr Val

Ala Ser

155

Gly

Val
170

Asn Lys

Asn Ser

185

Trp

Ser Thr Leu

Thr Cys Glu

Phe Asn Arg

235

[DNA]

atgttctgga
cctgtcagtc
agtaatggaa
ctgatataca

tcagggacag

tactgctttc

Gly val Tyr

110

Gly Gly Thr

125

Ser Ile Phe

140

Val Val Cys

Trp Lys Ile

Thr Gln

190

Asp

Thr Leu Thr

205

Ala His

220

Thr

Asn Glu Cys

ttcctgggtc
ttggagatca
acacctattt
cagtttccaa
atttcacact

agggttcaca

Tyr Cys

Lys Leu

Pro Pro

Phe Leu

160

Asp
175

Gly

Asp Ser

Lys Asp

Lys Thr

cagcagtgat
agcctccatc
agaatggtac
ccgattttct
caagatcagc

tcttccgctc

60

120

180

240

300

360



acgttcggtg
atcttcccac
aacaacttct
aatggcgtcc
agcaccctca
actcacaaga
<210>
<211>

<212>
<213>

474
PRT
Mus
<400> 46

Met Thr Leu
1

Phe Tyr Gln

Val
35

Gly Leu

Phe
50

Gly Ala

Gly
65

Lys Ser

Tyr Ala Thr

Arg Asp Asp

Thr Glu Asp

115

Ser Trp Phe

gtgggaccaa

catccagtga
accccaaaga
tgaacagttg
cgttgaccaa

catcaacttc

musculus

Asn Arg

Gly Vval

20

Gln Pro

Phe Asn

Leu Glu

Phe Tyr

85

Ser Gln

100

Thr Gly

Gly Tyr

Leu

His

Lys

Ser

Trp

70

Ala

Ser

Ile

Trp

gctggagetg
gcagttaaca
catcaatgtc
gactgatcag
ggacgagtat

acccattgtc

Leu Gly

Glu

Cys

Ser
40

Gly

Phe
55

Ala

Val Val

Asp Ser

Met Val

Tyr Tyr

120

Gly Gln

aaacgggctg
tctggaggty
aagtggaaga
gacagcaaag
gaacgacata

aagagcttca

46 [Tal505: Heavy chain] [amino acid]

Leu Lys

10

Trp

Val
25

Gln Leu

Leu Lys Leu

Leu Asn Trp

His Ile Arg

75

Val Lys

90

Asp

Tyr Leu Gln

105

Cys Val Arg

Gly Thr Leu

atgctgcacc
cctcagtcgt
ttgatggcag
acagcaccta
acagctatac

acaggaatga

Val Phe Phe

Val Glu Ser

30

Ser Cys Ala

45

Val
60

Arg Gln

Ser Lys Thr

Arg Phe Thr

Met Asn

110

Asn

Arg Gly Pro

125

Val Thr Val

aactgtatcc
gtgcttcttg
tgaacgacaa
cagcatgagc
ctgtgaggcc

gtgttag

Val
15

Val

Gly

Ala

Ser

Ala

Pro

Asn
80

Asn

Val
95

Ser
Leu Lys
Arg

Asp

Ser Ala

420

480

540

600

660

717



Ala

145

Asp

Phe

Gly

Ser

Thr

225

Ile

Pro

Lys

Val

Phe

305

Glu

His

130

Lys

Thr

Pro

Val

Ser

210

Cys

Glu

Ala

Ile

Val

290

Val

Asp

Gln

Thr

Thr

Glu

His

195

Ser

Asn

Pro

Pro

Lys

275

Val

Asn

Tyr

Asp

Thr

Gly

Pro

180

Thr

Val

Val

Arg

Asn

260

Asp

Asp

Asn

Asn

Trp
340

Ala

Ser

165

Val

Phe

Thr

Ala

Gly

245

Leu

Val

Val

Val

Ser

325

Met

Pro

150

Ser

Thr

Pro

Val

His

230

Pro

Leu

Leu

Ser

Glu

310

Thr

Ser

135

Ser

Val

Leu

Ala

Thr

215

Pro

Thr

Gly

Met

Glu

295

Val

Leu

Gly

Val

Thr

Thr

Val

200

Ser

Ala

Ile

Gly

Ile

280

Asp

His

Arg

Lys

Tyr

Leu

Trp

185

Leu

Ser

Ser

Lys

Pro

265

Ser

Asp

Thr

Val

Glu
345

Pro

Gly

170

Asn

Gln

Thr

Ser

Pro

250

Ser

Leu

Pro

Ala

Val

330

Phe

Leu

155

Cys

Ser

Ser

Trp

Thr

235

Cys

Val

Ser

Asp

Gln

315

Ser

Lys

140

Ala

Leu

Gly

Asp

Pro

220

Lys

Pro

Phe

Pro

Val

300

Thr

Ala

Cys

Pro

Val

Ser

Leu

205

Ser

Val

Pro

Ile

Ile

285

Gln

Gln

Leu

Lys

Val

Lys

Leu

190

Tyr

Gln

Asp

Cys

Phe

270

Val

Ile

Thr

Pro

Val
350

Cys

Gly

175

Ser

Thr

Ser

Lys

Lys

255

Pro

Thr

Ser

His

Ile

335

Asn

Gly

160

Tyr

Ser

Leu

Ile

Lys

240

Cys

Pro

Cys

Trp

Arg

320

Gln

Asn



Leu
355

Lys Asp

Val
370

Ser Arg

Met
385

Thr Lys

Pro Glu Asp

Asn Tyr Lys

Met Ser

435

Tyr

Ser Tyr Ser

450

Thr
465

Lys Ser

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

1425
DNA
Mus

<400> 47
atgacattga

gtgcattgtg
ttgaaactct
cgccaggctc
tatgcaacgt
caaagcatgg
tgtgtgagac

actgtctctg

Pro Ala

Ala

Pro

Lys Gln

Pro

Gln

Val

Ile Glu

360

Val
375

Tyr

Thr Leu

390

Ile Tyr

405

Asn Thr

420

Lys Leu

Ser

Cys

Phe Ser

Val

Glu

Arg

Val

Arg

Glu Trp

Pro Val

Val Glu

440

Val His

455

Thr Pro

470

musculus

acaggctgtt
aggtgcagct
catgtgcagc
caggaaagtc
tttatgccga
tctatctgca

ggggaccacg

CagcCCaaaac

47 [Tal505: Heavy chain]

ggggctgaag
tgttgagtct
ctctggattc
tttggagtgg
ttcagtgaaa
aatgaacaac
agattcctgg

aacCagcccca

Arg Thr Ile

Val Leu Pro

Thr Met

395

Cys

Thr Asn Asn

410

Leu Ser

425

Asp

Lys Lys Asn

Glu Gly Leu

Gly Lys

[DNA]

tgggttttct
ggtggaggat
gccttcaatt
gttgttcaca
gacagattca
ttgaaaactg
tttggttact

tcggtctatc

Ser Lys Pro

365

Pro Pro Glu

380

Val Thr Asp

Gly Lys Thr

Ser
430

Asp Gly

Val
445

Trp Glu

His Asn His

460

ttgttgtttt
tggtgcagcc
ccttcgecect
taagaagtaa
ccgtctccag
aagacacagg

ggggccaagg

cactggcccc

Lys Gly

Glu Glu

Phe Met

400

Glu
415

Leu

Tyr Phe

Arg Asn

His Thr

ttatcaaggt
taaagggtca
gaactgggtc
aactaataat
agatgattca
catatattac

gactctggtc

tgtgtgtgga

60

120

180

240

300

360

420

480



gatacaactg
gtgaccttga
ctgcagtctg
agccagtcca
attgagccca
ctcttgggtg
tccctgagcc
cagatcagct
gaggattaca
atgagtggca
agaaccatct
ccagaagaag
cctgaagaca
actgaaccag
aagaagaact
aatcaccaca
<210>
<211>

<212>
<213>

219
PRT

<220>
<223>

gctcctcggt
cctggaactc
acctctacac
tcacctgcaa
gagggcccac
gaccatccgt
ccatagtcac
ggtttgtgaa
acagtactct
aggagttcaa
caaaacccaa
agatgactaa
tttacgtgga
tcctggactc

gggtggaaag

cgactaagag

gactctagga
tggatccctg
cctcagcagc
tgtggcccac
aatcaagccc
cttcatcttc
atgtgtggtg
caacgtggaa
ccgggtggtc
atgcaaggtc
agggtcagta
gaaacaggtc
gtggaccaac
tgatggttct
aaatagctac

cttctcccgg

Artificial Sequence

tgcctggtca
tccagtggtg
tcagtgactg
ccggcaagcea
tgtcctccat
cctccaaaga
gtggatgtga
gtacacacag
agtgccctcc
aacaacaaag
agagctccac
actctgacct
aacgggaaaa
tacttcatgt
tcctgttcag

actccgggta

agggttattt
tgcacacctt
taacctcgag
gcaccaaggt
gcaaatgccc
tcaaggatgt
gcgaggatga
ctcagacaca
ccatccagca
acctcccagc
aggtatatgt
gcatggtcac
cagagctaaa
acagcaagct
tggtccacga

aatga

48 [Chimeric: Light chain] [amino acid]

artificial mouse/human chimeric antibody

<400> 48

ccctgagcca
cccagctgtc
cacctggccc
ggacaagaaa
agcacctaac
actcatgatc
cccagatgtc
aacccataga
ccaggactgg
gcccatcgag
cttgcctcca
agacttcatg
ctacaagaac
gagagtggaa

gggtctgcac

Description of amino acid sequence of the light chain of

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

1

5

10

15

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

20

25

30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1425



35 40 45

Pro Lys Val Leu Ile Tyr Thr Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly
85 90 95

Ser His Leu Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys
100 105 110

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
115 120 125

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
145 150 155 160

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
165 170 175

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
180 185 190

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
195 200 205

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 49 [Chimeric: Light chain] [DNA]
<211> 660

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of DNA sequence of the light chain of artificial



mouse/human chimeric antibody

<400> 49
gatatcctga

atcagctgcc
tatctgcaga
tctggcgtgce
tctagggtgg
ctgacctttg
ttcatctttc
ctgaacaact
tctggcaatt
tcttccaccc
gtgacccatc
<210>
<211>

<212>
<213>

450
PRT

<220>
<223>

tgacccagac
gctccagcca
agcctggcca
ccgaccggtt
aggccgagga
geggeggeac
ccccttctga
tctacccaag
cccaggagag
tgacactgag

agggcctgag

accactgtct
gaacatcgtg
gagcccaaag
ttctggctcc
tctgggegtg
aaagctggag
cgagcagctg
agaggccaag
cgtgaccgag
caaggccgac

ctctcccgtg

Artificial Sequence

ctgcccgtgt
cattccaacg
gtgctgatct
ggcageggea
tactattgct
ctgaagagga
aagtccggca
gtgcagtgga
caggactcta
tacgagaagc

acaaagtctt

ccctgggcega

gcaataccta
acacagtgag
ccgatttcac
tccagggctc
ccgtggetgc
cagcctccgt
aggtggataa
aggattccac
acaaggtgta

ttaaccgcgg

50 [Chimeric: Heavy chain] [amino acid]

artificial mouse/human chimeric antibody

<400> 50

Glu
1

Val Gln

Ser Leu Lys

Ala Leu Asn

35

His Ile
50

Val

Ser Val Lys

Leu Val Glu
5

Leu Ser Cys

20

Trp Val Arg

Arg Ser Lys

Asp Arg Phe

Ser

Ala

Gln

Thr

55

Thr

Gly Gly

Ala Ser
25

Ala Pro
40

Asn Asn

Val Ser

Gly Leu

10

Gly Phe

Gly Lys

Tyr Ala

Arg Asp

Val

Ala

Ser

Thr

60

Asp

Gln

Phe

Leu

45

Phe

Ser

Pro

Asn

30

Glu

Tyr

Gln

ccaggcttcc
cctggagtgg
caataggttc
actgaagatc
ccacctgcca
tcctagegtg
ggtgtgectg
cgctctgcag
atatagcctg
tgcttgcgag

cgagtgttga

Description of amino acid sequence of the heavy chain of

Lys
15

Gly
Ser Phe
Trp Val
Ala

Asp

Ser Met

60

120

180

240

300

360

420

480

540

600

660



65

Val

Tyr

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

Tyr

Cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Leu

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro
275

Gln

Arg

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Met

85

Arg

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

70

Asn

Gly

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Asn

Pro

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Leu

Arg

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn
280

Lys

Asp

105

Ala

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Thr

90

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

75

Glu

Trp

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Asp

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Thr

Gly

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly
285

Gly

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ile

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

80

Tyr

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val



His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
290 295 300

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
305 310 315 320

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
325 330 335

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
340 345 350

Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser
355 360 365

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
370 375 380

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
385 390 395 400

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
405 410 415

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
420 425 430

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
435 440 445

Pro Gly
450

<210> 51 [Chimeric: Heavy chain] [DNA]
<211> 1353

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of DNA sequence of the heavy chain of artificial
mouse/human chimeric antibody



<400> 51
gaagtccagc

agctgcgcecg
cctggcaagt
ttctatgctg
gtgtacctgc
cggggcccta
gccgcctcca
ggaggcacag
tcttggaact
tccggectgt
acatatatct
cccaagagct
ggaccatccg
cccgaggtga
tggtacgtgg
aactccacct
aaggagtata
tctaaggcca
gagctgacca
atcgctgtgg
gtgctggaca
tggcagcagg
acccagaaga
<210>
<211>

<212>
<213>

107
PRT

<400> 52

tggtcgagtc
cttctggcectt
ctctggagtg
acagcgtgaa
agatgaacaa
gagattcttg
ccaagggacc
ccgctctggg
ccggegecect
acagcctgag
gcaacgtgaa
gtgataagac
tgttcctgtt
catgcgtggt
atggcgtgga
atcgggtggt
agtgcaaggt
agggccagcc
agaaccaggt
agtgggagag
gcgatggctc
gcaacgtgtt

gcctgagcect

Homo sapiens

cgggeLeesc
cgcctttaac
ggtggtgcac
ggataggttc
tctgaagacc
gttcggctat
atccgtgttt
atgtctggtg
gacctccgga
ctctgtggtg
tcacaagcca
ccatacatgc
tccacccaag
ggtggacgtg
ggtgcataat
gagcgtgctg
gagcaataag
tagagagcca
gtctctgaca
caatggccag
tttctttctg
ctcctgttct

gtcacctggt

ctggtgcagc
agcttcgctc
atccggtcca

accgtgtcca

gaggacacag

tggggacagg

ccactggctc
aaggactact
gtgcatacat
accgtgccct
tccaatacaa
cccccttgtc
cctaaggaca
tcccacgagg
gctaagacca
acagtgctgc
gccctgeccg
caggtgtaca
tgtctggtga
ccagagaaca
tattctaagc
gtgatgcacg

tga

52 [Human Ig kappa: CL] [amino acid]

ccaagggctc
tgaattgggt
agaccaacaa
gggacgattc
gcatctacta
gcaccctggt
cctccagcaa
tcccagagcc
ttccagctgt
ccagctctct
aggtggacaa
ctgctccaga
ccctgatgat
accccgaggt
agccaaggga
accaggactg
ctcctatcga
cactgcctcc
agggcttcta
attacaagac
tgaccgtgga

aagccctgca

cctgaagctg
gaggcaggcec
ttacgccaca
ccagagcatg
ttgcgtgagg
gacagtgtcc
gtctacctcc
cgtgacagtg
gctgcagtct
gggcacccag
gaaggtggag
gctgetggga
ctctcgcacc
gaagtttaac
ggagcagtac
gctgaacggc
gaagaccatc
aagccgcgac
tccttccgat
cacaccccct
taagtccagg

caatcattac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1353



Arg Thr Val

Gln Leu Lys

Tyr Pro Arg

35

Ser Gly Asn

50

Thr
65

Tyr Ser

Lys His Lys

Pro Val Thr

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

53 [
321
DNA
Homo

<400> 53
cggaccgtgg

ggcacagcta
tggaaggtgg
agcaaggact
aagcacaagg
agcttcaacc
<210>
<211>

<212>
<213>

329
PRT
Homo

<400> 54

Ala Ala

Ser
20

Gly

Glu Ala

Ser Gln

Leu Ser

Val Tyr

85

Lys Ser

100

Human Ig

sapiens

ccgctccttc
gcgtcgtgtg
acaatgccct
ccacctacag
tgtacgcctg

ggggcgagtg

sapiens

Pro

Thr

Lys

Glu

Ser

70

Ala

Phe

Ser Val

Ala Ser

Val Gln

40

Ser Val

55

Thr Leu

Cys Glu

Asn Arg

cgtgttcatc
cctgctgaac
gcagagceggce
cctgagcagc
cgaagtgacc

C

Phe Ile

10

Phe

Val
25

Val Cys

Trp Lys Val

Thr Glu Gln

Thr Ser

75

Leu

Val Thr His

90

Gly Glu

105

Cys

kappa: CL] [DNA]

tttcccccta
aacttctacc
aacagccagg
accctgacac

caccagggcc

54 [Human Ig gammal: CH] [amino acid]

Pro Pro Ser

Asn
30

Leu Leu

Asn Ala

45

Asp

Asp Ser

60

Lys

Lys Ala Asp

Gln Gly Leu

gcgacgagca
cccgegaggc
aaagcgtgac
tgagcaaggc

tgtctagccc

Asp Glu

15

Asn Phe

Leu Gln
Ser

Asp

Glu
80

Tyr

Ser Ser

95

gctgaagtct
caaggtgcag
cgagcaggac
cgactacgag

cgtgaccaag

60

120

180

240

300

321



Ala

Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Ser

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

Thr

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Lys

Gly

20

Pro

Thr

Val

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn

180

Trp

Pro

Gly

Gly

Val

Phe

Val

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Ser

Ala

Val

Ala

55

Val

His

Cys

Gly

Met

135

His

Val

Tyr

Gly

Ile

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ser

Lys

Ile

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Ser

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly



210

Gln
225

Pro Arg

Leu Thr Lys

Pro Ser Asp

Asn Tyr Lys

275

Leu Tyr Ser

290

Val
305

Phe Ser

Gln Lys Ser

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

55 [
987
DNA
Homo

<400> 55
gctagcacca

ggcacagccg
tggaactccg
ggcctgtaca
tatatctgca
aagagctgtg
ccaagcgtgt
gaggtgacat

tacgtggatg

Glu Pro

Gln

215

Val Tyr

230

Gln
245

Asn

Ile
260

Ala
Thr Thr
Leu

Lys

Cys Ser

Val

Val

Pro

Thr

Val

Ser Leu

Glu

Trp

Val
280

Pro

Val
295

Asp

Met His

310

Ser
325

Leu

Human Ig

sapiens

agggcccatc
ctctgggatg
gcgccctgac
gcctgtcttc
acgtgaatca
ataagaccca
tcctgtttcc
gcgtggtggt

gcgtggaggt

Leu

gammal:

Ser Pro

CH]

cgtgtttcca
tctggtgaag
ctccggagtg
cgtggtgacc
caagccatcc
tacatgcccc
acccaagcct
ggacgtgtcc

gcataatgct

Thr Pro

235

Leu

Thr Cys Leu

250

Glu
265

Ser Asn

Leu Asp Ser

Lys Ser Arg

Glu Ala Leu

315

Gly

[DNA]

ctggctccca
gattacttcc
cacacatttc
gtgcccagct
aatacaaagg
ccttgtcctg
aaggacaccc
cacgaggacc

aagaccaagc

220

Pro Ser Arg

Val Lys Gly

Gln Pro

270

Gly

Asp Gly Ser

285

Trp Gln Gln

300

His Asn His

gctctaagag
cagagcccgt
cagctgtgct
cttccctggg
tggacaagaa
ctccagagct
tgatgatctc
ccgaggtgaa

caagggagga

Glu
240

Asp

Phe
255

Tyr

Glu Asn

Phe Phe
Asn

Gly

Thr
320

Tyr

cacctctgga
gacagtgtct
gcagtccagc
cacccagaca
ggtggagccc
gctgggagga
tcggaccccc
gtttaactgg

gcagtacaat

60

120

180

240

300

360

420

480

540



tccacctatc
gagtataagt
aaggccaagg
ctgaccaaga
gctgtggagt
ctggacagcg
cagcagggca

cagaagtctc

<210>
<211> 22

<212> PRT
<213>

<400> 56

gggtggtgag
gcaaggtgag
gccagcctag
accaggtgag
gggagtctaa
atggctcttt
acgtgttttc

tgtccctgag

Homo sapiens

cgtgctgaca
caataaggcc
agagccacag
cctgacatgt
tggccagcca
ctttctgtat
ctgtagcgtg

ccctggc

gtgctgcacc
ctgcccgctc
gtgtacacac
ctggtgaagg
gagaacaatt
tctaagctga

atgcatgagg

aggactggct
ctatcgagaa
tgcctccatc
gcttctatcc
acaagaccac
ccgtggataa

ctctgcacaa

56 [Human Ig kappa: signal peptide] [amino acid]

gaacggcaag
gaccatctct
ccgcgacgag
tagcgatatc
accccctgtg

gtccaggtgg

tcattacaca

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

1

5

Leu Ser Gly Ala Arg Cys

<210>
<211> 66

<212> DNA
<213>

<400> 57

20

Homo sapiens

10

57 [Human Ig kappa: signal peptide] [DNA]

15

atggacatga gggtccctgec tcagctcctg gggectcctge tgectctgget ctcaggtgcec

agatgt

<210>
<211> 19

<212> PRT
<213>

<400> 58

Homo sapiens

58 [Human Ig gammal: signal peptide] [amino acid]

Met Glu Leu Gly Leu Ser Trp Ile Phe Leu Leu Ala Ile Leu Lys Gly

1

5

10

15

600

660

720

780

840

900

960

987

60

66



Val Gln Cys

<210> 59 [Human Ig gammal: signal peptide] [DNA]
<211> 57

<212> DNA

<213> Homo sapiens

<400> 59
atggagttgg gactgagctg gattttcctt ttggctattt taaaaggtgt ccagtgt 57

<210> 60 [S413, Non P] [amino acid]
<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of amino acid sequence of artificial peptide S413

<400> 60

Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser Ile Asp Met Val
1 5 10 15

Asp

<210> 61 [pS46] [amino acid]
<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of amino acid sequence of artificial phosphorylated
peptide pS46

<220>

<221> MOD_RES

<222> (5)..(5)

<223> PHOSPHORYLATION

<400> 61
Gly Leu Lys Glu Ser Pro Leu Gln Thr

1 5

<210> 62 [pS199] [amino acid]



<211>
<212>
<213>

<220>
<223>

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

<400>

11
PRT
Artificial Sequence

Description of amino acid sequence of artificial phosphorylated
peptide pS199

MOD_RES

(5)..(5)
PHOSPHORYLATION

62

Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Cys

1

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

<220>
<223>

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

<400>

5 10

63 [pS202] [amino acid]
10

PRT

Artificial Sequence

Description of amino acid sequence of artificial phosphorylated
peptide pS202

MOD_RES

(5)..(5)
PHOSPHORYLATION

63

Ser Ser Pro Gly Ser Pro Gly Thr Pro Cys

1

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

<220>
<223>

<220>
<221>
<222>

5 10

64 [pT212/pS214] [amino acid]
26

PRT

Artificial Sequence

Description of amino acid sequence of artificial phosphorylated
peptide pT212/pS214

MOD_RES
(14)..(14)



<223> PHOSPHORYLATION

<220>
<221> MOD_RES

<222> (16)..(16)
<223> PHOSPHORYLATION

<400> 64

Gly Cys Gly Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser

1 5 10 15

Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys
20 25

<210> 65 [pT217] [amino acid]
<211> 25

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of amino acid sequence of artificial phosphorylated

peptide pT217

<220>
<221> MOD_RES

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

<400> 65

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

1 5 10 15

Arg Glu Pro Lys Lys Val Ala Vval Vval
20 25

<210> 66 [pT231] [amino acid]
<211> 13

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of amino acid sequence of artificial phosphorylated

peptide pT231

<220>
<221> MOD_RES



<222>
<223>

<400>

(7)..(7)
PHOSPHORYLATION
66

Lys Val Ala val val Arg Thr Pro Pro Lys Ser Pro Ser

1

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

<220>
<223>

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

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

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

<400>

5 10

67 [pS396/pS400/pS404] [amino acid]
32

PRT

Artificial Sequence

Description of amino acid sequence of artificial phosphorylated
peptide pS396/pS400/pS404

MOD_RES
(20)..(20)
PHOSPHORYLATION

MOD_RES
(24)..(24)
PHOSPHORYLATION

MOD_RES
(28)..(28)
PHOSPHORYLATION

67

Gly Cys Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu Ile

1

5 10 15

Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu

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

<220>
<223>

20 25 30

68 [pS412] [amino acid]
8

PRT

Artificial Sequence

Description of amino acid sequence of artificial phosphorylated
peptide pS412



<220>
<221> MOD_RES
222> (3)..(3)

<223> PHOSPHORYLATION

<400> 68

Asn Val Ser Ser Thr Gly Ser Cys

1

5

<210> 69 [S413] [amino acid]

<211> 17
<212> PRT

<213> Artificial Sequence

<220>

<223> Description of amino acid sequence of artificial peptide S413

<400> 69

Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser Ile Asp Met Val

1

Asp

5

10

<210> 70 [4R2N Tau-His6] [amino acid]

<211> 447
<212> PRT

<213> Artificial Sequence

<220>

<223> Description of amino

Tau-His6
<400> 70
Met Ala Glu Pro
1

Thr Tyr Gly Leu
20

Gln Asp Gln Glu
35

Gln Thr Pro Thr
50

Arg Gln Glu
5

Gly Asp Arg

Gly Asp Thr

Glu Asp Gly
55

acid sequence of artificial

Phe Glu Val Met Glu Asp His

10

Lys Asp Gln Gly Gly Tyr Thr
25 30

Asp Ala Gly Leu Lys Glu Ser
40 45

Ser Glu Glu Pro Gly Ser Glu
60

15

peptide 4R2N

Ala Gly

15

Met His

Pro Leu

Thr Ser



Asp

65

Asp

Ile

Ser

Ser

Ala

145

Gly

Pro

Asp

Arg

Lys

225

Ser

Lys

Ala

Glu

Pro

Leu

Lys

130

Asp

Gln

Ala

Arg

Ser

210

Val

Arg

Ser

Lys

Gly

Glu

Glu

115

Ser

Gly

Lys

Pro

Ser

195

Arg

Ala

Leu

Lys

Ser

Ala

Gly

100

Asp

Lys

Lys

Gly

Lys

180

Gly

Thr

Val

Gln

Ile
260

Thr

Pro

85

Thr

Glu

Asp

Thr

Gln

165

Thr

Tyr

Pro

Val

Thr

245

Gly

Pro

70

Gly

Thr

Ala

Gly

Lys

150

Ala

Pro

Ser

Ser

Arg

230

Ala

Ser

Thr

Lys

Ala

Ala

Thr

135

Ile

Asn

Pro

Ser

Leu

215

Thr

Pro

Thr

Ala

Gln

Glu

Gly

120

Gly

Ala

Ala

Ser

Pro

200

Pro

Pro

Val

Glu

Glu

Ala

Glu

105

His

Ser

Thr

Thr

Ser

185

Gly

Thr

Pro

Pro

Asn
265

Asp

Ala

90

Ala

Val

Asp

Pro

Arg

170

Gly

Ser

Pro

Lys

Met

250

Leu

Val

75

Ala

Gly

Thr

Asp

Arg

155

Ile

Glu

Pro

Pro

Ser

235

Pro

Lys

Thr

Gln

Ile

Gln

Lys

140

Gly

Pro

Pro

Gly

Thr

220

Pro

Asp

His

Ala

Pro

Gly

Ala

125

Lys

Ala

Ala

Pro

Thr

205

Arg

Ser

Leu

Gln

Pro

His

Asp

110

Arg

Ala

Ala

Lys

Lys

190

Pro

Glu

Ser

Lys

Pro
270

Leu

Thr

95

Thr

Met

Lys

Pro

Thr

175

Ser

Gly

Pro

Ala

Asn

255

Gly

Val

80

Glu

Pro

Val

Gly

Pro

160

Pro

Gly

Ser

Lys

Lys

240

Val

Gly



Gly Lys Val Gln Ile Ile Asn Lys Lys Leu Asp Leu Ser Asn Val Gln
275 280 285

Ser Lys Cys Gly Ser Lys Asp Asn Ile Lys His Val Pro Gly Gly Gly
290 295 300

Ser Val Gln Ile Val Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser
305 310 315 320

Lys Cys Gly Ser Leu Gly Asn Ile His His Lys Pro Gly Gly Gly Gln
325 330 335

Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg Val Gln Ser
340 345 350

Lys Ile Gly Ser Leu Asp Asn Ile Thr His Val Pro Gly Gly Gly Asn
355 360 365

Lys Lys Ile Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala
370 375 380

Lys Thr Asp His Gly Ala Glu Ile Val Tyr Lys Ser Pro Val Val Ser
385 390 395 400

Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser
405 410 415

Ile Asp Met Val Asp Ser Pro Gln Leu Ala Thr Leu Ala Asp Glu Val
420 425 430

Ser Ala Ser Leu Ala Lys Gln Gly Leu His His His His His His
435 440 445

<210> 71 [4R2N Tau-His6] [DNA]
<211> 1344

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of DNA sequence of artificial DNA 4R2N Tau-His6

<400> 71
atggctgagc cccgccagga gttcgaagtg atggaagatc acgctgggac gtacgggttg 60



ggggacagga
gctggecctga
tctgaaacct
gatgagggag
accacagctg
cacgtgaccc
aaagccaagg
ggccagaagsg
acaccaccca
ggctccccag
cgggagccca
agccgcectgce
ggctccactg
aagctggatc
ccgggagecg
aagtgtggct
tctgagaagc
acccacgtcc
aacgccaaag
ggggacacgt
gactcgcccc

ttgcatcacc

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

<400>

72 [GSK3 beta]
433

PRT

Homo sapiens

72

aagatcaggg

aagaatctcc
ctgatgctaa
ctcccggcaa
aagaagcagg
aagctcgcat
gggctgatgg
gccaggccaa
gctctggtga
gcactcccgg
agaaggtggc
agacagcccc
agaacctgaa
ttagcaacgt
gcagtgtgca
cattaggcaa
ttgacttcaa
ctggcggagg
ccaagacaga
ctccacggca
agctcgccac

aCCaccacca

gggctacacc atgcaccaag

cctgcagacc cccactgagg
gagcactcca acagcggaag
gcaggctgec gecgcageccc
cattggagac acccccagcc
ggtcagtaaa agcaaagacg
taaaacgaag atcgccacac
cgccaccagg attccagcaa
acctccaaaa tcaggggatc
cagccgctcc cgcaccccgt
agtggtccgt actccaccca
cgtgcccatg ccagacctga
gcaccagccg ggaggeggea
ccagtccaag tgtggctcaa
aatagtctac aaaccagttg
catccatcat aaaccaggag
ggacagagtc cagtcgaaga
aaataaaaag attgaaaccc
ccacggggcg gagatcgtgt
tctcagcaat gtctcctcca
gctagctgac gaggtgtctg

ctga

[amino acid]

accaagaggg

acggatctga
atgtgacagc
acacggagat
tggaagacga
ggactggaag
cgcgeggasc
aaaccccgcec
gcagcggcta
cccttccaac
agtcgccgtc
agaatgtcaa
aggtgcagat
aggataatat
acctgagcaa
gtggccaggt
ttgggtccct
acaagctgac
acaagtcgcc
ccggcagcat

cctcecctggc

tgacacggac
ggaaccggec
acccttagtg
cccagaagga
agctgctggt
cgatgacaaa
agcccctcca
cgctccaaag
cagcagcccc
cccacccacc
ttccgccaag
gtccaagatc
aattaataag
caaacacgtc
ggtgacctcc
ggaagtaaaa
ggacaatatc
cttccgcgag
agtggtgtct
cgacatggta

caagcagggt

Met Ser Gly Arg Pro Arg Thr Thr Ser Phe Ala Glu Ser Cys Lys Pro

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1344



Val

Asp

Asp

Gly

65

Leu

Glu

Arg

Asn

His

145

Tyr

Ile

Thr

Arg

Gln

Gly

Arg

50

Ser

Val

Leu

Tyr

Leu

130

Tyr

Met

Cys

Ala

Gly
210

Gln

Ser

35

Pro

Phe

Ala

Gln

Phe

115

Val

Ser

Tyr

His

Val

195

Glu

Pro

20

Lys

Gln

Gly

Ile

Ile

100

Phe

Leu

Arg

Gln

Arg

180

Leu

Pro

Ser

Val

Glu

Val

Lys

85

Met

Tyr

Asp

Ala

Leu

165

Asp

Lys

Asn

Ala

Thr

Val

Val

70

Lys

Arg

Ser

Tyr

Lys

150

Phe

Ile

Leu

Val

Phe

Thr

Ser

55

Tyr

Val

Lys

Ser

Val

135

Gln

Arg

Lys

Cys

Ser
215

Gly

Val

40

Tyr

Gln

Leu

Leu

Gly

120

Pro

Thr

Ser

Pro

Asp

200

Tyr

Ser

25

Val

Thr

Ala

Gln

Asp

105

Glu

Glu

Leu

Leu

Gln

185

Phe

Ile

10

Met

Ala

Asp

Lys

Asp

90

His

Lys

Thr

Pro

Ala

170

Asn

Gly

Cys

Lys

Thr

Thr

Leu

75

Lys

Cys

Lys

Val

Val

155

Tyr

Leu

Ser

Ser

Val

Pro

Lys

60

Cys

Arg

Asn

Asp

Tyr

140

Ile

Ile

Leu

Ala

Arg
220

Ser

Gly

45

Val

Asp

Phe

Ile

Glu

125

Arg

Tyr

His

Leu

Lys

205

Tyr

Arg

30

Gln

Ile

Ser

Lys

Val

110

Val

Val

Val

Ser

Asp

190

Gln

Tyr

15

Asp

Gly

Gly

Gly

Asn

95

Arg

Tyr

Ala

Lys

Phe

175

Pro

Leu

Arg

Lys

Pro

Asn

Glu

80

Arg

Leu

Leu

Arg

Leu

160

Gly

Asp

Val

Ala



Pro

225

Trp

Phe

Leu

Thr

Ser

305

Arg

Thr

Phe

Thr

Pro

385

Ala

Asp

Thr

Glu

Ser

Pro

Gly

Glu

290

Ser

Thr

Pro

Asp

Pro

370

Leu

Ser

Arg

Leu

Ala

Gly

Thr

275

Phe

Gly

Pro

Thr

Glu

355

Ala

Ala

Thr

Gly

Ile

Gly

Asp

260

Pro

Lys

Thr

Pro

Ala

340

Leu

Leu

Thr

Pro

Gln
420

Phe

Cys

245

Ser

Thr

Phe

Gly

Glu

325

Arg

Arg

Phe

Ile

Thr

405

Thr

Gly

230

Val

Gly

Arg

Pro

His

310

Ala

Leu

Asp

Asn

Leu

390

Asn

Asn

Ala

Leu

Val

Glu

Gln

295

Phe

Ile

Thr

Pro

Phe

375

Ile

Ala

Asn

Thr

Ala

Asp

Gln

280

Ile

Thr

Ala

Pro

Asn

360

Thr

Pro

Thr

Ala

Asp

Glu

Gln

265

Ile

Lys

Ser

Leu

Leu

345

Val

Thr

Pro

Ala

Ala
425

Tyr

Leu

250

Leu

Arg

Ala

Gly

Cys

330

Glu

Lys

Gln

His

Ala

410

Ser

Thr

235

Leu

Val

Glu

His

Val

315

Ser

Ala

Leu

Glu

Ala

395

Ser

Ala

Ser

Leu

Glu

Met

Pro

300

Arg

Arg

Cys

Pro

Leu

380

Arg

Asp

Ser

Ser

Gly

Ile

Asn

285

Trp

Val

Leu

Ala

Asn

365

Ser

Ile

Ala

Ala

Ile

Gln

Ile

270

Pro

Thr

Phe

Leu

His

350

Gly

Ser

Gln

Asn

Ser
430

Asp

Pro

255

Lys

Asn

Lys

Arg

Glu

335

Ser

Arg

Asn

Ala

Thr

415

Asn

Val

240

Ile

Val

Tyr

Asp

Pro

320

Tyr

Phe

Asp

Pro

Ala

400

Gly

Ser



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

73 [
1302
DNA
Homo

<400> 73
atgtcagggc

tcagcttttg
gtggcaactc
gtgattggaa
ctggtcgcca
atgagaaagc
gagaagaaag
agagttgcca
tatatgtatc
gatattaaac
tttggaagtg
tactataggg
tggtctgctg
agtggtgtgg
atcagagaaa
tggactaagg
cgaactccac
cgactaacac
gtcaaactac
tcaagtaatc
gcttcaaccc

accaataatg

GSK3 beta]

sapiens

ggcccagaac
gcagcatgaa
ctgggcaggg
atggatcatt
tcaagaaagt
tagatcactg
atgaggtcta
gacactatag
agctgttccg
cgcagaacct
caaagcagct
caccagagtt
gctgtgtgtt
atcagttggt
tgaacccaaa
attcgtcagg

cggaggcaat

cactggaagc
caaatgggcg
cacctctggc
ccacaaatgc

ctgcttctgc

[DNA]

cacctccttt
agttagcaga
tccagacagg
tggtgtggta
attgcaggac
taacatagtc
tcttaatctg
tcgagccaaa
aagtttagcc
cttgttggat
ggtccgagga
gatctttgga
ggctgagctg
agaaataatc
ctacacagaa
aacaggacat
tgcactgtgt
ttgtgcacat
agacacacct
taccatcctt
cacagcagcg

atcagcttcc

gcggagagct
gacaaggacg
ccacaagaag
tatcaagcca
aagagattta
cgattgcgtt
gtgctggact
cagacgctcc
tatatccatt
cctgatactg
gaacccaatg
gccactgatt
ttactaggac
aaggtcctgg
tttaaattcc
ttcacctcag
agccgtctgc
tcattttttg
gcactcttca
attcctcctc
tcagatgcta

aactccacct

gcaagccggt
gcagcaaggt
tcagctatac
aactttgtga
agaatcgaga
atttcttcta
atgttccgga
ctgtgattta
cctttggaat
ctgtattaaa
tttcgtatat
atacctctag
aaccaatatt
gaactccaac
ctcaaattaa
gagtgcgggt
tggagtatac
atgaattacg
acttcaccac
atgctcggat

atactggaga

ga

gcagcagcct
gacaacagtg
agacactaaa
ttcaggagaa
gctccagatc
ctccagtggt
aacagtatac
tgtcaagttg
ctgccatcgg
actctgtgac
ctgttctcgg
tatagatgta
tccaggggat
aagggagcaa
ggcacatcct
cttccgaccc
accaactgcc
ggacccaaat
tcaagaactg

tcaagcagct

ccgtggacag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1302



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

<220>
<223>

<400>

74 [His6-Tau 4RON] [amino acid]

403
PRT

Artificial Sequence

Description of amino

74

Met Gly Ser Ser

1

Arg

Asp

Tyr

Ala

65

Ala

Thr

Ile

Asn

Pro

145

Ser

Gly

His

Thr

50

Glu

Gly

Gly

Ala

Ala

130

Ser

Pro

Ser His
20

Ala Gly
35

Met His

Glu Ala

His Val

Ser Asp

100

Thr Pro

115

Thr Arg

Ser Gly

Gly Ser

His

Met

Thr

Gln

Gly

Thr

85

Asp

Arg

Ile

Glu

Pro
165

His

Ala

Tyr

Asp

Ile

70

Gln

Lys

Gly

Pro

Pro

150

Gly

His

Glu

Gln

55

Gly

Ala

Lys

Ala

Ala

135

Pro

Thr

acid sequence of artificial

His His

Pro Arg
25

Leu Gly
40

Glu Gly

Asp Thr

Arg Met

Ala Lys

105

Ala Pro

120

Lys Thr

Lys Ser

Pro Gly

His

10

Gln

Asp

Asp

Pro

Val

90

Gly

Pro

Pro

Gly

Ser
170

Ser

Glu

Arg

Thr

Ser

75

Ser

Ala

Gly

Pro

Asp

155

Arg

Ser

Phe

Lys

Asp

60

Leu

Lys

Asp

Gln

Ala

140

Arg

Ser

Gly

Glu

Asp

45

Ala

Glu

Ser

Gly

Lys

125

Pro

Ser

Arg

Leu

Val

30

Gln

Gly

Asp

Lys

Lys

110

Gly

Lys

Gly

Thr

Tau

Val

15

Met

Gly

Leu

Glu

Asp

95

Thr

Gln

Thr

Tyr

Pro
175

peptide 4RON

Pro

Glu

Gly

Lys

Ala

80

Gly

Lys

Ala

Pro

Ser

160

Ser



Leu

Thr

Pro

Thr

225

Asn

Asp

Lys

Asn

Lys

305

Asn

Lys

Glu

His

Pro
385

Pro

Pro

Val

210

Glu

Lys

Asn

Pro

Ile

290

Leu

Ile

Leu

Ile

Leu

370

Gln

Thr

Pro

195

Pro

Asn

Lys

Ile

Val

275

His

Asp

Thr

Thr

Val

355

Ser

Leu

Pro

180

Lys

Met

Leu

Leu

Lys

260

Asp

His

Phe

His

Phe

340

Tyr

Asn

Ala

Pro

Ser

Pro

Lys

Asp

245

His

Leu

Lys

Lys

Val

325

Arg

Lys

Val

Thr

Thr

Pro

Asp

His

230

Leu

Val

Ser

Pro

Asp

310

Pro

Glu

Ser

Ser

Leu
390

Arg

Ser

Leu

215

Gln

Ser

Pro

Lys

Gly

295

Arg

Gly

Asn

Pro

Ser

375

Ala

Glu

Ser

200

Lys

Pro

Asn

Gly

Val

280

Gly

Val

Gly

Ala

Val

360

Thr

Asp

Pro

185

Ala

Asn

Gly

Val

Gly

265

Thr

Gly

Gln

Gly

Lys

345

Val

Gly

Glu

Lys

Lys

Val

Gly

Gln

250

Gly

Ser

Gln

Ser

Asn

330

Ala

Ser

Ser

Val

Lys

Ser

Lys

Gly

235

Ser

Ser

Lys

Val

Lys

315

Lys

Lys

Gly

Ile

Ser
395

Val

Arg

Ser

220

Lys

Val

Cys

Glu

300

Ile

Thr

Asp

Asp

380

Ala

Ala

Leu

205

Lys

Val

Cys

Gln

Gly

285

Val

Gly

Ile

Asp

Thr

365

Met

Ser

Val

190

Gln

Ile

Gln

Gly

Ile

270

Ser

Lys

Ser

Glu

His

350

Ser

Val

Leu

Val

Thr

Gly

Ile

Ser

255

Val

Leu

Ser

Leu

Thr

335

Gly

Pro

Ala

Arg

Ala

Ser

Ile

240

Lys

Tyr

Gly

Glu

Asp

320

His

Ala

Arg

Ser

Lys
400



Gln Gly Leu

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

<220>
<223>

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

<400>

75 [1xP] [amino acid]
22

PRT

Artificial Sequence

Description of amino acid sequence of artificial phasphorylated
peptide 1xP

MOD_RES
(11)..(11)
PHOSPHORYLATION

75

Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser Ile Asp

1

5 10 15

Met Val Asp Ser Pro Cys

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

<220>
<223>

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

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

<220>
<221>
<222>

20

76 [3xP] [amino acid]
22

PRT

Artificial Sequence

Description of amino acid sequence of artificial phasphorylated
peptide 3xP

MOD_RES

(7)..(7)
PHOSPHORYLATION

MOD_RES
(10). .(10)
PHOSPHORYLATION

MOD_RES
(11)..(11)



<223> PHOSPHORYLATION
<400> 76

Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser Ile Asp
1 5 10 15

Met Val Asp Ser Pro Cys
20

<210> 77 [Non P] [amino acid]
<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of amino acid sequence of artificial peptide Non P

<400> 77

Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser Ile Asp
1 5 10 15

Met Val Asp Ser Pro Cys
20

<21e> 78

<211> 57

<212> PRT

<213> Artificial Sequence

<220>
<223> 4x phosphorylated peptide

<400> 78
Gly Ala Glu Ile Val Tyr Lys Pro Ser Pro Val Val Ser Gly Asp Thr
1 5 10 15

Pro Ser Pro Arg His Leu Ser Asn Val Ser Pro Ser Thr Gly Ser Ile
20 25 30

Asp Met Val Asp Pro Ser Pro Gln Leu Ala Thr Leu Ala Asp Glu Val
35 40 45

Ser Ala Ser Leu Ala Lys Gln Gly Leu
50 55



Artificial Sequence

Human kappa light constant domain

Ala

Ser

20

Glu

Ser

Leu

Val

Lys
100

Ala

Gly

Ala

Gln

Ser

Tyr

85

Ser

Pro

Thr

Lys

Glu

Ser

70

Ala

Phe

Ser

Ala

Val

Ser

55

Thr

Cys

Asn

Artificial Sequence

Val

Ser

Gln

40

Val

Leu

Glu

Arg

Phe

Val

25

Trp

Thr

Thr

Val

Gly
105

Ile
10

Val

Lys

Glu

Leu

Thr

90

Glu

Phe

Cys

Val

Gln

Ser

75

His

Cys

Human lambda light constant domain

<210> 79

<211> 107

<212> PRT

<213>

<220>

<223>

<400> 79

Arg Thr Val

1

Gln Leu Lys

Tyr Pro Arg
35

Ser Gly Asn

50

Thr Tyr Ser

65

Lys His Lys

Pro Val Thr

<210> 80

<211> 106

<212> PRT

<213>

<220>

<223>

<400> 80

Pro

Leu

Asp

Asp

60

Lys

Gln

Pro

Leu

Asn

45

Ser

Ala

Gly

Ser

Asn

30

Ala

Lys

Asp

Leu

Asp

15

Asn

Leu

Asp

Tyr

Ser
95

Glu

Phe

Gln

Ser

Glu

80

Ser

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

1

5

10

15



Glu

Phe

Val

Lys

65

Ser

Glu

Glu

Tyr

Lys

50

Tyr

His

Lys

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

<220>
<223>

<400>

Leu

Pro

35

Ala

Ala

Arg

Thr

81
16
PRT

Gln

20

Gly

Gly

Ala

Ser

Val
100

Ala

Ala

Val

Ser

Tyr

85

Ala

Asn

Val

Glu

Ser

70

Ser

Pro

Lys

Thr

Thr

55

Tyr

Cys

Thr

Artificial Sequence

Ala

Val

40

Thr

Leu

Gln

Glu

Thr

25

Ala

Thr

Ser

Val

Cys
105

Tal505-VLee-Mouse, VL-CDR1

81

Leu

Trp

Pro

Leu

Thr

90

Ser

Val

Lys

Ser

Thr

75

His

Ala

Lys

60

Pro

Glu

Leu

Asp

45

Gln

Glu

Gly

Ile

30

Ser

Ser

Gln

Ser

Ser

Ser

Asn

Trp

Thr
95

Asp

Pro

Asn

Lys

80

Val

Arg Ser Ser Gln Asn Ile Val His Ser Asn Gly Asn Thr Tyr Leu Glu

1

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

<220>
<223>

<400>

82
7
PRT

5

Artificial Sequence

Tal505-VLee-Mouse, VL-CDR2

82

Thr Val Ser Asn Arg Phe Ser

1

<210>
<211>

83
9

5

10

15



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

Tal505-VLee-Mouse, VL-CDR3

83

Phe Gln Gly Ser His Leu Pro Leu Thr

5

Artificial Sequence

Tal505-VLO0-Mouse, VL

1

<210> 84

<211> 112

<212> PRT

<213>

<220>

223>

<400> 84

Asp Ile Leu

1

Asp Gln Ala

Asn Gly Asn
35

Pro Lys Val

50

Asp Arg Phe

65

Ser Arg Val

Ser His Leu

<210> 85

<211> 219

<212> PRT

<213>

Met

Ser

20

Thr

Leu

Ser

Glu

Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Thr

Cys

Glu

Thr

55

Gly

Asp

Phe

Artificial Sequence

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Pro

Asn

Lys

Phe

60

Phe

Tyr

Lys

Val

Ile

Pro

45

Ser

Thr

Cys

Leu

Ser

Val

30

Gly

Gly

Leu

Phe

Glu
110

Leu
15

His

Gln

Val

Lys

Gln

95

Leu

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys



<220>
<223>

<400>

85

Asp Ile Leu

1

Asp

Asn

Pro

Asp

65

Ser

Ser

Arg

Gln

Tyr

145

Gln

Thr

Gln

Gly

Lys

50

Arg

Arg

His

Ala

Leu

130

Pro

Asn

Tyr

Ala

Asn

35

Val

Phe

Val

Leu

Asp

115

Thr

Lys

Gly

Ser

Met

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Asp

Val

Met
180

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Gly

Ile

Leu

165

Ser

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Gly

Asn

150

Asn

Ser

Thr

Cys

Glu

Thr

55

Gly

Asp

Phe

Thr

Ala

135

Val

Ser

Thr

Tal505-VLee-Mouse, light

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Val

120

Ser

Lys

Trp

Leu

chain

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Ser

Val

Trp

Thr

Thr
185

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Asp

170

Leu

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Ile

155

Gln

Thr

Pro

Asn

Lys

Phe

60

Phe

Tyr

Pro

Phe

140

Asp

Lys

Val

Ile

Pro

45

Ser

Thr

Cys

Leu

Pro

125

Leu

Gly

Ser

Asp

Ser

Val

30

Gly

Gly

Leu

Phe

Glu

110

Ser

Asn

Ser

Lys

Glu
190

Leu

15

His

Gln

Val

Lys

Gln

95

Leu

Ser

Asn

Glu

Asp

175

Tyr

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Arg

160

Ser

Glu



Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser
195 200 205

Pro Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
210 215

<21e> 86

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Tal505-VLeo-Mouse, VH-CDR1

<400> 86

Ser Phe Ala Leu Asn
1 5

<21e> 87

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Tal505-VLeo-Mouse, VH-CDR2

<400> 87
His Ile Arg Ser Lys Thr Asn Asn Tyr Ala Thr Phe Tyr Ala Asp Ser
1 5 10 15

Val Lys Asp

<21e> 88

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Tal505-VLeo-Mouse, VH-CDR3

<400> 88

Arg Gly Pro Arg Asp Ser Trp Phe Gly Tyr
1 5 10



Artificial Sequence

Tal505-VLe0-Mouse, VH

Leu

Leu

20

Arg

Asp

Gln

Arg

100

Leu

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Ser

Ala

Gln

Thr

55

Thr

Asn

Pro

Val

Artificial Sequence

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser
120

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ala

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Tal505-VLee-Mouse, heavy chain

<210> 89

<211> 121

<212> PRT

<213>

<220>

<223>

<400> 89

Glu val Giln

1

Ser Leu Lys

Ala Leu Asn
35

Val His Ile

50

Ser Val Lys

65

Val Tyr Leu

Tyr Cys Val

Gln Gly Thr
115

<210> 90

<211> 451

<212> PRT

<213>

<220>

<223>

<400> 90

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Val

Ala

Ser

Thr

60

Asp

Asp

Phe

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Pro

Asn

30

Glu

Tyr

Gln

Gly

Tyr
110

Lys
15

Ser

Trp

Ala

Ser

Ile

95

Trp

Gly

Phe

Val

Asp

Met

80

Tyr

Gly

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Lys Gly

1

5

10

15



Ser

Ala

Val

Ser

65

Val

Tyr

Gln

Val

Thr

145

Thr

Val

Ser

Ala

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Tyr

130

Leu

Trp

Leu

Ser

Ser
210

Lys

Asn

35

Ile

Lys

Leu

Val

Thr

115

Pro

Gly

Asn

Gln

Thr

195

Ser

Leu

20

Arg

Asp

Gln

Arg

100

Leu

Leu

Cys

Ser

Ser

180

Trp

Thr

Ser

Val

Ser

Arg

Met

85

Arg

Val

Ala

Leu

Gly

165

Asp

Pro

Lys

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Pro

Val

150

Ser

Leu

Ser

Val

Ala

Gln

Thr

55

Thr

Asn

Pro

Val

Val

135

Lys

Leu

Tyr

Gln

Asp
215

Ala

Ala

40

Asn

Val

Leu

Arg

Ser

120

Cys

Gly

Ser

Thr

Ser

200

Lys

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ala

Gly

Tyr

Ser

Leu

185

Ile

Lys

Gly

Gly

Tyr

Arg

Thr

90

Ser

Ala

Asp

Phe

Gly

170

Ser

Thr

Ile

Phe

Lys

Ala

Asp

75

Glu

Trp

Lys

Thr

Pro

155

Val

Ser

Cys

Glu

Ala

Ser

Thr

60

Asp

Asp

Phe

Thr

Thr

140

Glu

His

Ser

Asn

Pro
220

Phe

Leu

45

Phe

Ser

Thr

Gly

Thr

125

Gly

Pro

Thr

Val

Val

205

Arg

Asn

30

Glu

Tyr

Gln

Gly

Tyr

110

Ala

Ser

Val

Phe

Thr

190

Ala

Gly

Ser

Trp

Ala

Ser

Ile

95

Trp

Pro

Ser

Thr

Pro

175

Val

His

Pro

Phe

Val

Asp

Met

80

Tyr

Gly

Ser

Val

Leu

160

Ala

Thr

Pro

Thr



Ile

225

Gly

Ile

Asp

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Glu

His

Lys

Pro

Ser

Asp

Thr

290

Val

Glu

Arg

Val

Thr

370

Thr

Leu

Lys

Glu

Pro

Ser

Leu

Pro

275

Ala

Val

Phe

Thr

Leu

355

Cys

Asn

Asp

Lys

Gly
435

Cys

Val

Ser

260

Asp

Gln

Ser

Lys

Ile

340

Pro

Met

Asn

Ser

Asn

420

Leu

Pro

Phe

245

Pro

Val

Thr

Ala

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Pro

230

Ile

Ile

Gln

Gln

Leu

310

Lys

Lys

Pro

Thr

Lys

390

Gly

Val

Asn

Cys

Phe

Val

Ile

Thr

295

Pro

Val

Pro

Glu

Asp

375

Thr

Ser

Glu

His

Lys

Pro

Thr

Ser

280

His

Ile

Asn

Lys

Glu

360

Phe

Glu

Tyr

Arg

His
440

Cys

Pro

Cys

265

Arg

Gln

Asn

Gly

345

Glu

Met

Leu

Phe

Asn

425

Thr

Pro

Lys

250

Val

Phe

Glu

His

Lys

330

Ser

Met

Pro

Asn

Met

410

Ser

Thr

Ala

235

Ile

Val

Val

Asp

Gln

315

Asp

Val

Thr

Glu

Tyr

395

Tyr

Tyr

Lys

Pro

Lys

Val

Asn

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Asn

Asp

Asp

Asn

285

Asn

Trp

Pro

Ala

Lys

365

Ile

Asn

Lys

Cys

Phe
445

Leu

Val

Val

270

Val

Ser

Met

Ala

Pro

350

Gln

Thr

Leu

Ser

430

Ser

Leu

Leu

255

Ser

Glu

Thr

Ser

Pro

335

Gln

Val

Val

Glu

Arg

415

Val

Arg

Gly

240

Met

Glu

Val

Leu

Gly

320

Ile

Val

Thr

Glu

Pro

400

Val

Val

Thr



Pro Gly Lys
450

<21e> 91

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Tal5e5-VL46, VL-CDR1

<400> 91

Arg Ser Ser Gln Ser Ile Val His Ser Asn Gly Asn Thr Tyr Leu Glu
1 5 10 15

<21e> 92

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Tal5e5-VL47, VL-CDR1

<400> 92

Arg Ser Ser Gln Ser Ile Val His Ser Asn Gly Asn Thr Tyr Leu Glu
1 5 10 15

<210> 93

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Tal5e5-VL46_G34A, VL-CDR1

<400> 93
Arg Ser Ser Gln Ser Ile Val His Ser Asn Ala Asn Thr Tyr Leu Glu
1 5 10 15

<210> 94

<211> 16

<212> PRT

<213> Artificial Sequence

<220>



<223> Tal5e5-VL46_G34S, VL-CDR1
<400> 94

Arg Ser Ser Gln Ser Ile Val His Ser Asn Ser Asn Thr Tyr Leu Glu
1 5 10 15

<210> 95

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Tal5e5-VL46_G34T, VL-CDR1

<400> 95

Arg Ser Ser Gln Ser Ile Val His Ser Asn Thr Asn Thr Tyr Leu Glu
1 5 10 15

<210> 96
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Tal5e5-VL46_N33Q, VL-CDR1

<400> 96

Arg Ser Ser Gln Ser Ile Val His Ser Gln Gly Asn Thr Tyr Leu Glu
1 5 10 15

<21e> 97

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Tal505-VL46_N33Q_G34A, VL-CDR1

<400> 97

Arg Ser Ser Gln Ser Ile Val His Ser Gln Ala Asn Thr Tyr Leu Glu
1 5 10 15

<21e> 98

<211> 16

<212> PRT

<213> Artificial Sequence



<220>
<223> Tal5e5-VL46_N33D, VL-CDR1

<400> 098

Arg Ser Ser Gln Ser Ile Val His Ser Asp Gly Asn Thr Tyr Leu Glu
1 5 10 15

<210> 99

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Tal5e5-VL46_N33S, VL-CDR1

<400> 99

Arg Ser Ser Gln Ser Ile Val His Ser Ser Gly Asn Thr Tyr Leu Glu
1 5 10 15

<210> 100

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Tal5e5-VL46_N33T, VL-CDR1

<400> 100
Arg Ser Ser Gln Ser Ile Val His Ser Thr Gly Asn Thr Tyr Leu Glu
1 5 10 15

<21e> 101

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Tal5e5-VL46_S28N, VL-CDR1

<400> 101
Arg Ser Ser Gln Asn Ile Val His Ser Asn Gly Asn Thr Tyr Leu Glu
1 5 10 15

<210> 102
<211> 16



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

Tal505-V0L46_G34A S28N, VL-CDR1

102

Arg Ser Ser Gln Asn Ile Val His Ser Asn Ala Asn Thr Tyr Leu Glu

5

Artificial Sequence

Tal505-VL46,

1

<210> 103
<211> 112
<212> PRT
<213>

<220>

223>

<400> 103
Asp Ile Val
1

Glu Pro Ala
Asn Gly Asn

35
Pro Gln Leu
50

Asp Arg Phe
65

Ser Arg Val
Ser His Leu
<21e> 104
<211> 112
<212> PRT
<213>

Met

Ser

20

Thr

Leu

Ser

Glu

Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

VL

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Artificial Sequence

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

10

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Leu

Gln

Gln

Arg

Asp

75

Thr

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Thr

Val

30

Gly

Leu

Phe

Glu
110

15

Leu
15

His

Gln

Val

Lys

Gln

95

Ile

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys



<220>
<223>

<400>

Tal505-VL47,

104

Asp Ile Val Met

1

Asp

Asn

Pro

Asp

65

Ser

Ser

Pro

Gly

Gln

50

Arg

Arg

His

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

<220>
<223>

<400>

Ala

Asn

35

Arg

Phe

Val

Leu

105
112
PRT

Ser

20

Thr

Leu

Ser

Glu

Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

VL

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Artificial Sequence

Tal505-VL46_G34A, VL

105

Asp Ile Val Met Thr Gln Ser

1

5

Glu Pro Ala Ser Ile Ser Cys

20

Asn Ala Asn Thr Tyr Leu Glu

35

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Pro

Leu Ser
10

Ser Ser
25

Tyr Gln

Ser Asn

Gly Thr

Gly val

90

Gly Gly
105

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Leu Ser Leu Pro

10

Ser Ser Gln Ser

25

Trp Tyr Leu Gln Lys

40

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Val

Ile

Pro
45

Thr

Val

30

Gly

Gly

Leu

Phe

Glu
110

Thr

Leu
15

His

Gln

Val

Lys

Gln

95

Ile

Leu
15

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Gly

Val His Ser

30

Gly Gln Ser



Pro Gln Leu Leu

50

Asp Arg Phe Ser

65

Ser Arg Val Glu

Ser His Leu Pro

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

<220>
<223>

<400>

100

106
112
PRT

Ile Tyr Thr

55

Gly Ser Gly

70

Ala Glu Asp

85

Leu Thr Phe

Artificial Sequence

Tal505-VL46_G34S, VL

106

Asp Ile Val Met

1

Glu

Asn

Pro

Asp

65

Ser

Ser

Pro

Ser

Gln

50

Arg

Arg

His

Ala Ser
20

Asn Thr

35

Leu Leu

Phe Ser

Val Glu

Leu Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Val

Ser

Leu

Gly

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Ser

Gly

Gly

Gly
105

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Asn

Thr

Val

90

Gly

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Arg

Asp

75

Tyr

Thr

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

60

Phe

Tyr

Lys

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Ser

Thr

Cys

Val

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Gly

Leu

Phe

Glu
110

Thr

Val

30

Gly

Gly

Leu

Phe

Glu
110

Val

Lys

Gln
95

Ile

Leu
15

His

Gln

Val

Lys

Gln

95

Ile

Pro

Ile

80

Gly

Lys

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys



Artificial Sequence

Tal505-VL46_G34T, VL

Met

Ser

20

Thr

Leu

Ser

Glu

Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Artificial Sequence

Tal505-VL46_N33Q, VL

<210> 107
211> 112
<212> PRT
<213>

<220>

<223>

<400> 107
Asp Ile Val
1

Glu Pro Ala
Asn Thr Asn

35
Pro Gln Leu
50

Asp Arg Phe
65

Ser Arg Val
Ser His Leu
<210> 108
211> 112
<212> PRT
<213>

<220>

<223>

<400> 108

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Thr

Val

30

Gly

Gly

Leu

Phe

Glu
110

Leu
15

His

Gln

Val

Lys

Gln

95

Ile

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

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

1

5

10

15



Glu

Gln

Pro

Asp

65

Ser

Ser

Pro

Gly

Gln

50

Arg

Arg

His

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

<220>
<223>

<400>

Ala Ser Ile Ser Cys Arg Ser
20 25

Asn Thr Tyr Leu Glu Trp Tyr
35 40

Leu Leu Ile Tyr Thr Val Ser
55

Phe Ser Gly Ser Gly Ser Gly
70

Val Glu Ala Glu Asp Leu Gly
85

Leu Pro Leu Thr Phe Gly Gly
100 105

109
112
PRT
Artificial Sequence

Tal505-V0L46_N33Q_G34A, VL

109

Asp Ile Val Met Thr Gln Ser Pro Leu

1

Glu Pro Ala Ser Ile Ser Cys Arg Ser

20 25

Gln Ala Asn Thr Tyr Leu Glu Trp Tyr

35 40

Pro Gln Leu Leu Ile Tyr Thr Val Ser

50

55

Asp Arg Phe Ser Gly Ser Gly Ser Gly

65

70

Ser

Leu

Asn

Thr

Val

90

Gly

Ser

10

Ser

Leu

Asn

Thr

Gln

Gln

Arg

Asp

75

Tyr

Thr

Leu

Gln

Gln

Arg

Asp
75

Ser

Lys

Phe

60

Phe

Tyr

Lys

Pro

Ser

Lys

Phe

60

Phe

Ile

Pro

45

Ser

Thr

Cys

Val

Val

Ile

Pro

45

Ser

Thr

Val

30

Gly

Gly

Leu

Phe

Glu
110

Thr

Val

30

Gly

Gly

Leu

His

Gln

Val

Lys

Gln

95

Ile

Leu

15

His

Gln

Val

Lys

Ser

Ser

Pro

Ile

80

Gly

Lys

Gly

Ser

Ser

Pro

Ile
80



Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly

85

90

95

Ser His Leu Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

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

<220>
<223>

<400>

100

110
112
PRT

Artificial Sequence

Tal505-VL46_N33D, VL

110

Asp Ile Val Met

1

Glu

Asp

Pro

Asp

65

Ser

Ser

Pro

Gly

Gln

50

Arg

Arg

His

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

<220>
<223>

Ala Ser
20

Asn Thr
35

Leu Leu

Phe Ser

Val Glu

Leu Pro
100

111
112
PRT

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Artificial Sequence

Tal505-VL46_N33S, VL

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

105

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Ser

10

Ser

Leu

Asn

Thr

Val
90

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Val

Ile

Pro

45

Ser

Thr

Cys

Val

110

Thr

Val

30

Gly

Gly

Leu

Phe

Glu
110

Leu
15

His

Gln

Val

Lys

Gln

95

Ile

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys



<400>

111

Asp Ile Val Met

1

Glu

Ser

Pro

Asp

65

Ser

Ser

Pro

Gly

Gln

50

Arg

Arg

His

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

<220>
<223>

<400>

Ala Ser
20

Asn Thr
35

Leu Leu

Phe Ser

Val Glu

Leu Pro
100

112
112
PRT

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Artificial Sequence

Tal505-VL46_N33T, VL

112

Asp Ile Val Met Thr Gln Ser

1

5

Glu Pro Ala Ser Ile Ser Cys

20

Thr Gly Asn Thr Tyr Leu Glu

35

Pro Gln Leu Leu Ile Tyr Thr

50

55

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Pro

Arg

Trp

40

Val

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Leu

Ser

25

Tyr

Ser

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Ser

10

Ser

Leu

Asn

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Leu

Gln

Gln

Arg

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Pro

Ser

Lys

Phe
60

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Val

Ile

Pro

45

Ser

Thr

Val

30

Gly

Gly

Leu

Phe

Glu
110

Thr

Val

30

Gly

Gly

Leu
15

His

Gln

Val

Lys

Gln

95

Ile

Leu

15

His

Gln

Val

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Gly

Ser

Ser

Pro



Asp Arg Phe Ser Gly Ser Gly Ser Gly

65

70

Ser Arg Val Glu Ala Glu Asp Leu Gly

85

Ser His Leu Pro Leu Thr Phe Gly Gly

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

<220>
<223>

<400>

100

113
112
PRT

Artificial Sequence

Tal505-VL46_S28N, VL

113

Asp Ile Val Met

1

Glu

Asn

Pro

Asp

65

Ser

Ser

Pro

Gly

Gln

50

Arg

Arg

His

<210>
<211>

Ala Ser
20

Asn Thr
35

Leu Leu

Phe Ser

Val Glu

Leu Pro

100

114
112

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

105

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Thr

Val

90

Gly

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Asp Phe Thr

75

Tyr Tyr Cys

Thr Lys Val

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Pro

Asn

Lys

Phe

60

Phe

Tyr

Lys

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Leu

Phe

Glu
110

Thr

Val

30

Gly

Gly

Leu

Phe

Glu
110

Lys

Gln
95

Ile

Leu
15

His

Gln

Val

Lys

Gln

95

Ile

Ile
80

Lys

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys



<212> PRT
<213> Artificial Sequence

<220>
<223> Tal5e5-VL46_G34A_S28N, VL

<400> 114
Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Asn Ile Val His Ser
20 25 30

Asn Ala Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Leu Leu Ile Tyr Thr Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly
85 90 95

Ser His Leu Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 115

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Tal5e5-VH11 or Tal505-VH65, VH-CDR2

<400> 115
His Ile Arg Ser Lys Thr Asn Asn Tyr Ala Thr Phe Tyr Ala Ala Ser
1 5 10 15

Val Lys Asp



Artificial Sequence

Tal505-VH11, VH

Leu

Leu

20

Arg

Asp

Gln

Arg

100

Leu

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

Artificial Sequence

Tal505-VH65, VH

<210> 116

<211> 121

<212> PRT

<213>

<220>

<223>

<400> 116

Glu val Giln

1

Ser Leu Arg

Ala Leu Asn
35

Gly His Ile

50

Ser Val Lys

65

Ala Tyr Leu

Tyr Cys Val

Gln Gly Thr
115

<210> 117

<211> 121

<212> PRT

<213>

<220>

<223>

<400> 117

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser
120

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Val

Thr

Gly

Thr

60

Asp

Asp

Phe

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Pro

Ser

30

Glu

Tyr

Gln

Ala

Tyr
110

Gly
15

Ser

Trp

Ala

Asn

Thr

95

Trp

Gly

Phe

Val

Ala

Thr

80

Tyr

Gly

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

1

5

10

15



Ser

Ala

Val

Ser

65

Ala

Tyr

Gln

Leu

Leu

His

50

Val

Tyr

Cys

Gly

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

<220>
<223>

<400>

Arg

Asn
35

Ile

Lys

Leu

Val

Thr

115

118
330
PRT

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Ser

Val

Ser

Arg

Met

85

Arg

Val

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

Artificial Sequence

Ala

Ala

40

Asn

Val

Leu

Arg

Ser
120

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Human_IgGl_P@1857, backbone

118

Ala Ser Thr Lys Gly Pro Ser Val Phe

1

5

Ser Thr Ser Gly Gly Thr Ala Ala Leu

20

25

Phe Pro Glu Pro Val Thr Val Ser Trp

35

40

Gly Val His Thr Phe Pro Ala Val Leu

50

55

Gly

Gly

Tyr

Arg

Thr

90

Ser

Phe

Lys

Ala

Asp

75

Glu

Trp

Ala

Gly

Thr

60

Asp

Asp

Phe

Phe

Leu

45

Phe

Ser

Thr

Gly

Pro Leu Ala Pro

10

Gly Cys Leu Val

Asn Ser Gly Ala

45

Gln Ser Ser Gly

60

Asn Ser
30

Glu Trp

Tyr Ala

Gln Asn

Ala Thr
95

Tyr Trp
110

Ser Ser
15

Lys Asp
30

Leu Thr

Leu Tyr

Phe

Val

Ala

Thr

80

Tyr

Gly

Lys

Tyr

Ser

Ser



Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Gln

225

Leu

Pro

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Val

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn

180

Trp

Pro

Glu

Asn

Ile
260

Val

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Val

His

Cys

Gly

Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu
265

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Thr

Val

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro
270

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn



Asn

Leu

Val

305

Gln

Tyr

Tyr

290

Phe

Lys

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

<220>
<223>

<400>

Lys
275

Ser

Ser

Ser

119
330
PRT

Thr

Lys

Cys

Leu

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe

280

285

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly

295

300

Ser Val Met His Glu Ala Leu His Asn His Tyr

310

Ser Leu Ser Pro Gly Lys

325

Artificial Sequence

330

315

Human_IgGl_P01857_L234A_L235A, backbone

119

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Lys

Thr

Pro

Val

50

Ser

Ile

Val

Ser

Glu

35

His

Ser

Cys

Glu

Lys

Gly

20

Pro

Thr

Val

Asn

Pro
100

Gly

Gly

Val

Phe

Val

Val

85

Lys

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Ser

Ala

Val

Ala

55

Val

His

Cys

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys
105

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Ser

Lys

30

Leu

Leu

Thr

Val

Pro
110

Ser

15

Thr

Tyr

Gln

Asp

95

Pro

Phe

Asn

Thr
320

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys



Pro

Lys

Val

145

Tyr

Glu

His

Lys

Gln

225

Leu

Pro

Asn

Leu

Val

305

Gln

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

Glu

Asp

Asp

Gly

Asn

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Ala

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Ala

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val

310

Leu

Gly

Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Ser

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

His

Pro

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Val

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Phe

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320



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

<220>
<223>

<400>

120
330
PRT

Artificial Sequence

Human_IgGl _P01857_ L234A_L235A_D265S, backbone

120

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Gly

20

Pro

Thr

Val

Asn

Pro

100

Glu

Asp

Ser

Gly

Gly

Gly

Val

Phe

Val

Val

85

Lys

Ala

Thr

Val

Val
165

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Ala

Leu

Ser

150

Glu

Ser

Ala

Val

Ala

55

Val

His

Cys

Gly

Met

135

His

Val

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala
170

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Ser

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

Val

Phe

Pro

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg
175

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu



Glu

His

Lys

Gln

225

Leu

Pro

Asn

Leu

Val

305

Gln

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

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

<220>
<223>

<400>

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

121
330
PRT

Asn

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val

310

Leu

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Ser

Artificial Sequence

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

His

Pro

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Human_IgGl_P01857_YTE, backbone

121

Ser

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Leu

Asn

Gly

Glu

240

Asn

Phe

Asn

Thr
320

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys

1

5

10

15



Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala
210

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Gly

20

Pro

Thr

Val

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn

180

Trp

Pro

Gly

Val

Phe

Val

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Ala

Val

Ala

55

Val

His

Cys

Gly

Tyr

135

His

Val

Tyr

Gly

Ile
215

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Thr

Asp

Asn

Val

185

Glu

Lys

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Cys

Ser

Ser

Ser

75

Asn

His

Val

Glu

Glu

155

Lys

Ser

Lys

Ile

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Ser
220

Val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly



Gln

225

Leu

Pro

Asn

Leu

Val

305

Gln

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

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

<220>
<223>

<400>

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

122
330
PRT

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Gln

230

Val

Val

Pro

Thr

Val

310

Leu

Val

Ser

Glu

Pro

Val

295

Met

Ser

Artificial Sequence

Tyr

Leu

Trp

Val

280

Asp

His

Pro

Human_IgGl_P@1857_N297A,

122

Ala Ser Thr Lys Gly Pro Ser Val

1

5

Ser Thr Ser Gly Gly Thr Ala Ala

20

Phe Pro Glu Pro Val Thr Val Ser

35

40

Gly Val His Thr Phe Pro Ala Val

50

55

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

backbone

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Pro

Val

Gly

Asp

Trp

300

His

Ser

Lys

Gln

Gly

285

Gln

Asn

Phe Pro Leu Ala Pro

10

Leu Gly Cys Leu Val

25

Trp Asn Ser Gly Ala

45

Leu Gln Ser Ser Gly

60

Arg

Gly

Pro

270

Ser

Gln

His

Ser

Lys

30

Leu

Leu

Asp

Phe

255

Glu

Phe

Gly

Tyr

Ser

15

Asp

Thr

Tyr

Glu

240

Tyr

Asn

Phe

Asn

Thr
320

Lys

Ser

Ser



Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Gln

225

Leu

Pro

Asn

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys
275

Val

Asn

Pro

100

Glu

Asp

Asp

Gly

Ala

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Val

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Val

His

Cys

Gly

Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val
280

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly
285

Thr

Val

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe



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

290

295

300

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr

305

310

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

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

<220>
<223>

<400>

123
330
PRT

325

Artificial Sequence

Human_IgGl_P@1857_N297Q,

123

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Ser

Glu

35

His

Ser

Cys

Glu

Pro
115

Gly

20

Pro

Thr

Val

Asn

Pro

100

Glu

Gly

Gly

Val

Phe

Val

Val

85

Lys

Leu

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Ser

Ala

Val

Ala

55

Val

His

Cys

Gly

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Gly
120

backbone

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

330

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

315

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Leu
125

Ser

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

320

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro



Lys

Val

145

Tyr

Glu

His

Lys

Gln

225

Leu

Pro

Asn

Leu

Val

305

Gln

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

Asp

Asp

Gly

Gln

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val

310

Leu

Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Ser

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

His

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Thr

Asn

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320



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

<220>
<223>

<400>

124
326
PRT

Artificial Sequence

Human_IgG2_P@1859, backbone

124

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Thr

Pro

Thr

Val

145

Val

Thr

Pro

Val

50

Ser

Thr

Val

Val

Leu

130

Ser

Glu

Ser

Glu

35

His

Ser

Cys

Glu

Ala

115

Met

His

Val

Lys

Glu

20

Pro

Thr

Val

Asn

Arg

100

Gly

Ile

Glu

His

Gly

Ser

Val

Phe

Val

Val

85

Lys

Pro

Ser

Asp

Asn
165

Pro

Thr

Thr

Pro

Thr

70

Asp

Cys

Ser

Arg

Pro

150

Ala

Ser

Ala

Val

Ala

55

Val

His

Cys

Val

Thr

135

Glu

Lys

Val

Ala

Ser

40

Val

Pro

Lys

Val

Phe

120

Pro

Val

Thr

Phe

Leu

25

Trp

Leu

Ser

Pro

Glu

105

Leu

Glu

Gln

Lys

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Cys

Phe

Val

Phe

Pro
170

Leu

Cys

Ser

Ser

Asn

75

Asn

Pro

Pro

Thr

Asn

155

Arg

Ala

Leu

Gly

Ser

60

Phe

Thr

Pro

Pro

Cys

140

Trp

Glu

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Lys

125

Val

Tyr

Glu

Cys

Lys

30

Leu

Leu

Thr

Val

Pro

110

Pro

Val

Val

Gln

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Ala

Lys

Val

Asp

Phe
175

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Asp

Asp

Gly

160

Asn



Ser

Leu

Ala

Pro

225

Gln

Ser

Thr

Leu

Ser

305

Ser

Thr

Asn

Pro

210

Gln

Val

Val

Pro

Thr

290

Val

Leu

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

<220>
<223>

<400>

Phe

Gly

195

Ile

Val

Ser

Glu

Pro

275

Val

Met

Ser

125
327
PRT

Arg

180

Lys

Glu

Tyr

Leu

Trp

260

Met

Asp

His

Pro

Val

Glu

Lys

Thr

Thr

245

Glu

Leu

Lys

Glu

Gly
325

Val

Tyr

Thr

Leu

230

Cys

Ser

Asp

Ser

Ala

310

Lys

Ser

Lys

Ile

215

Pro

Leu

Asn

Ser

Arg

295

Leu

Artificial Sequence

Val

Cys

200

Ser

Pro

Val

Gly

Asp

280

Trp

His

Leu

185

Lys

Lys

Ser

Lys

Gln

265

Gly

Gln

Asn

Human_IgG4 P01861, backbone

125

Thr

Val

Thr

Arg

Gly

250

Pro

Ser

Gln

His

Val

Ser

Lys

Glu

235

Phe

Glu

Phe

Gly

Tyr
315

Val

Asn

Gly

220

Glu

Tyr

Asn

Phe

Asn

300

Thr

His

Lys

205

Gln

Met

Pro

Asn

Leu

285

Val

Gln

Gln

190

Gly

Pro

Thr

Ser

Tyr

270

Phe

Lys

Leu

Arg

Asp

255

Lys

Ser

Ser

Ser

Trp

Pro

Glu

Asn

240

Ile

Thr

Lys

Cys

Leu
320

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg

1

5

10

15



Ser

Phe

Gly

Leu

65

Tyr

Arg

Glu

Asp

Asp

145

Gly

Asn

Trp

Pro

Glu
225

Thr

Pro

Val

50

Ser

Thr

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser

210

Pro

Ser

Glu

35

His

Ser

Cys

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

Glu

20

Pro

Thr

Val

Asn

Ser

100

Met

Gln

Val

Tyr

180

Gly

Ile

Val

Ser

Val

Phe

Val

Val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Thr

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

Asp

150

Asn

Val

Glu

Lys

Thr
230

Ala

Val

Ala

55

Val

His

Gly

Ser

Arg

135

Pro

Ala

Val

Tyr

Thr

215

Leu

Ala

Ser

40

Val

Pro

Lys

Pro

Val

120

Thr

Glu

Lys

Ser

Lys

200

Ile

Pro

Leu

25

Trp

Leu

Ser

Pro

Pro

105

Phe

Pro

Val

Thr

Val

185

Cys

Ser

Pro

Gly

Asn

Gln

Ser

Ser

90

Cys

Leu

Glu

Gln

Lys

170

Leu

Lys

Lys

Ser

Cys

Ser

Ser

Ser

75

Asn

Pro

Phe

Val

Phe

155

Pro

Thr

Val

Ala

Gln
235

Leu

Gly

Ser

60

Leu

Thr

Ser

Pro

Thr

140

Asn

Arg

Val

Ser

Lys

220

Glu

Val

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Lys

30

Leu

Leu

Thr

Val

Pro

110

Lys

Val

Tyr

Glu

His

190

Lys

Gln

Met

Asp

Thr

Tyr

Lys

Asp

95

Ala

Pro

Val

Val

Gln

175

Gln

Gly

Pro

Thr

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Asp

160

Phe

Asp

Leu

Arg

Lys
240



Asn

Ile

Thr

Arg

Cys

305

Leu

Gln

Ala

Thr

Leu

290

Ser

Ser

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

<220>
<223>

<400>

Val

Val

Pro

275

Thr

Val

Leu

126
327
PRT

Ser

Glu

260

Pro

Val

Met

Ser

Leu

245

Trp

Val

Asp

His

Leu
325

Thr

Glu

Leu

Lys

Glu

310

Gly

Cys

Ser

Asp

Ser

295

Ala

Lys

Artificial Sequence

Leu

Asn

Ser

280

Arg

Leu

Human_IgG4_P@1861 S228P,

126

Ala Ser Thr

1

Ser Thr Ser

Phe Pro Glu

35

Gly Val His

50

Leu Ser Ser

65

Glu

20

Pro

Thr

Val

Gly

Ser

Val

Phe

Val

Pro

Thr

Thr

Pro

Thr
70

Ser

Ala

Val

Ala

55

Val

Val

Ala

Ser

40

Val

Pro

Val

Gly

265

Asp

Trp

His

backbone

Phe

Leu

25

Trp

Leu

Ser

Lys

250

Gln

Gly

Gln

Asn

Pro

10

Gly

Asn

Gln

Ser

Gly

Pro

Ser

Glu

His
315

Leu

Cys

Ser

Ser

Ser
75

Phe

Glu

Phe

Gly
300

Ala

Leu

Gly

Ser

60

Leu

Tyr

Asn

Phe

285

Asn

Thr

Pro

Val

Ala

45

Gly

Gly

Pro

Asn

270

Leu

Val

Gln

Lys

30

Leu

Leu

Thr

Ser

255

Tyr

Tyr

Phe

Lys

Ser

15

Asp

Thr

Tyr

Lys

Asp

Lys

Ser

Ser

Ser
320

Arg

Tyr

Ser

Ser

Thr
80



Tyr

Arg

Glu

Asp

Asp

145

Gly

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Thr

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Cys

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

Val

Val

Pro
275

Asn

Ser

100

Gly

Met

Gln

Val

Tyr

180

Gly

Ile

Val

Ser

Glu

260

Pro

Val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

Val

Asp

Tyr

Pro

Ser

Asp

150

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

His

Gly

Ser

Arg

135

Pro

Ala

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Lys

Pro

Val

120

Thr

Glu

Lys

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser
280

Pro

Pro

105

Phe

Pro

Val

Thr

Val

185

Ser

Pro

Val

Gly

265

Asp

Ser

90

Cys

Leu

Glu

Gln

Lys

170

Leu

Lys

Lys

Ser

Lys

250

Gln

Gly

Asn

Pro

Phe

Val

Phe

155

Pro

Thr

Val

Ala

Gln

235

Gly

Pro

Ser

Thr

Pro

Pro

Thr

140

Asn

Arg

Val

Ser

Lys

220

Glu

Phe

Glu

Phe

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe
285

Val

Pro

110

Lys

Val

Tyr

Glu

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

Asp

95

Ala

Pro

Val

Val

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Lys

Pro

Lys

Val

Asp

160

Phe

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser



Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser

290

295

300

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

305

310

Leu Ser Leu Ser Leu Gly Lys

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

<220>
<223>

<400>

127
219
PRT

325

Artificial Sequence

hu VL46 / VH11 G34A S28N
IgG4-S228P, light chain

127

Asp Ile Val Met

1

Glu

Asn

Pro

Asp

65

Ser

Ser

Arg

Pro

Ala

Gln

50

Arg

Arg

His

Thr

Ala

Asn

35

Leu

Phe

Val

Leu

Val
115

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Ser

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Val
120

IgGl or

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Phe

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Ile

315

hu VL46

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

Pro

Asn

Lys

Phe

60

Phe

Tyr

Lys

Pro

/ VH11 G34A

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro
125

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Ser

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Asp

320

S28N

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu



Gln

Tyr

145

Ser

Thr

Lys

Pro

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

Lys

Arg

Asn

Ser

Lys

195

Thr

128
451
PRT

Ser

Glu

Ser

Leu

180

Val

Lys

Gly

Ala

Gln

165

Ser

Tyr

Ser

Thr

Lys

150

Glu

Ser

Ala

Phe

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

Ser

Gln

Val

Leu

Glu

200

Arg

hu VL46 / VH11 G34A S28N

128

Glu Val Gln

1

Ser Leu Arg

Ala Leu Asn

35

Gly His Ile

50

Ser Val Lys

65

Leu

Leu

20

Trp

Arg

Asp

Val

5

Ser

Val

Ser

Arg

Glu

Cys

Arg

Lys

Phe
70

Ser

Ala

Gln

Thr

55

Thr

Gly

Ala

Ala

40

Asn

Val

Val

Trp

Thr

Thr

185

Val

Gly

Val

Lys

Glu

170

Leu

Thr

Glu

Cys

Val

155

Gln

Ser

His

Cys

IgGl, heavy

Gly

Ser

25

Pro

Asn

Ser

Gly

10

Gly

Gly

Tyr

Arg

Leu

Phe

Lys

Ala

Asp
75

Leu

140

Asp

Asp

Lys

Gln

Leu

Asn

Ser

Ala

Gly
205

chain

Val

Thr

Gly

Thr

60

Asp

Gln

Phe

Leu

45

Phe

Ser

Asn

Ala

Lys

Asp

190

Leu

Pro

Ser

30

Glu

Tyr

Gln

Asn

Leu

Asp

175

Tyr

Ser

Gly

15

Ser

Trp

Ala

Asn

Phe

Gln

160

Ser

Glu

Ser

Gly

Phe

Val

Ala

Thr
80



Ala

Tyr

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Tyr

Cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

Leu

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Gln

Arg

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Met

85

Arg

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Asn

Gly

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Ser

Pro

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

Leu

Arg

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Lys

Asp

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Thr

90

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

Glu

Trp

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Asp

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

Thr

Gly

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Ala

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Thr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Tyr

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr



Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Pro

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

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

<220>
<223>

<400>

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

129
448
PRT

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Artificial Sequence

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr
440

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

hu VL46 / VH11 G34A S28N IgG4-S228P, heavy chain

129

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

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



Ser

Ala

Gly

Ser

65

Ala

Tyr

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro
210

Arg

Asn

35

Ile

Lys

Leu

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

Ser

Val

Ser

Arg

Met

85

Arg

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

Cys

135

Lys

Leu

Leu

Thr

Val
215

Ala

Ala

40

Asn

Val

Leu

Arg

Ser

120

Ser

Asp

Thr

Tyr

Lys

200

Asp

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Arg

Tyr

Ser

Ser

185

Thr

Lys

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Arg

Phe

Lys

Ala

Asp

75

Glu

Trp

Ser

Thr

Pro

155

Val

Ser

Thr

Val

Thr

Gly

Thr

60

Asp

Asp

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu
220

Phe

Leu

45

Phe

Ser

Thr

Gly

Lys

125

Glu

Pro

Thr

Val

Asn

205

Ser

Ser

30

Glu

Tyr

Gln

Ala

Tyr

110

Gly

Ser

Val

Phe

Val

190

Val

Lys

15

Ser

Trp

Ala

Asn

Thr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Tyr

Phe

Val

Ala

Thr

80

Tyr

Gly

Ser

Ala

Val

160

Ala

Val

His

Gly



Pro

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Pro

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

Cys

Leu

Glu

Gln

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Gln

Asn

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Gln

Gly

Pro

Ser

Glu

420

His

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Tyr

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Met

Pro

375

Asn

Leu

Val

Gln

Ala

Pro

Val

Val

280

Gln

Gln

Gly

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys

Pro

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Arg

410

Cys

Leu

Phe

235

Thr

Val

Val

Ser

Leu

315

Ser

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Leu

Leu

Ser

Glu

Thr

300

Asn

Ser

Gln

Val

Val

380

Pro

Thr

Val

Leu

Gly

Met

Gln

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Leu

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys



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

<220>
<223>

<400>

435

130
219
PRT

Artificial Sequence

Humanized variant light chain, L1

130

Asp Ile Val Met

1

Gln

Asn

Pro

Asp

65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Pro

Gly

Arg

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Ala

Asn

35

Leu

Phe

Val

Leu

Val

115

Lys

Arg

Asn

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Gly

Ala

Gln

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

440

Pro

Arg

Trp

40

Val

Ser

Val

Gly

Val

120

Ser

Gln

Val

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Phe

Val

Trp

Thr

Ser

10

Ser

Gln

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

445

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Asn

Ser

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Ser

Asn

Ala

Lys

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Asp

Asn

Leu

Asp

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Gln

160

Ser



165

170

175

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

180

185

190

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

195

200

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

131
219
PRT

215

Artificial Sequence

Humanized variant light chain, L2

131

Asp Ile Val Met

1

Gln

Asn

Pro

Asp

65

Ser

Ser

Arg

Pro

Gly

Arg

50

Arg

Arg

His

Thr

Ala Ser
20

Asn Thr
35

Leu Leu

Phe Ser

Val Glu

Leu Pro

100

Val Ala

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Ser

Pro

Arg

Trp

40

Ala

Ser

Val

Gly

Val

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Phe

Ser

10

Ser

Gln

Asn

Thr

Val

90

Gly

Ile

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Pro

205

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

Thr

Ser

30

Gly

Gly

Leu

Phe

Glu

110

Ser

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Asp

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu



Gln

Tyr

145

Ser

Thr

Lys

Pro

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

115 120

Lys Ser Gly Thr Ala Ser Val Val Cys
135

Arg Glu Ala Lys Val Gln Trp Lys Val
150 155

Asn Ser Gln Glu Ser Val Thr Glu Gln
165 170

Ser Leu Ser Ser Thr Leu Thr Leu Ser
180 185

Lys Val Tyr Ala Cys Glu Val Thr His
195 200

Thr Lys Ser Phe Asn Arg Gly Glu Cys
215

132
219
PRT
Artificial Sequence

Humanized variant light chain, L3

132

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu

1

5 10

Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln

20 25

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Gln Gln

35 40

Pro Arg Leu Leu Ile Tyr Thr Ala Ser Asn Arg

50

55

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp

Leu

140

Asp

Asp

Lys

Gln

Pro

Ser

Lys

Asp

60

Phe

125

Leu

Asn

Ser

Ala

Gly
205

Val

Ile

Pro

45

Ser

Thr

Asn

Ala

Lys

Asp

190

Leu

Thr

Ser

30

Gly

Gly

Leu

Asn

Leu

Asp

175

Tyr

Ser

Leu

15

His

Gln

Val

Lys

Phe

Gln

160

Ser

Glu

Ser

Gly

Ser

Ser

Pro

Ile



65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Arg

His

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

Val

Leu

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

133
451
PRT

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Ala

85

Leu

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

Humanized variant heavy chain, H1

133

Val

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Gly

Gly

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Cys

Val

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Phe

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

80

Gly

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser

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

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Asn Ser Phe



Ala

Gly

Ser

65

Val

Tyr

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp
225

Leu

His

50

Val

Tyr

Cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Asn

35

Ile

Lys

Leu

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

20

Trp

Arg

Gly

Gln

Arg

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Ser

Arg

Met

85

Arg

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Arg

Lys

Phe

70

Asn

Gly

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys
230

Gln

Thr

55

Thr

Ser

Pro

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Ala

40

Asn

Val

Leu

Arg

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Gly

Tyr

Arg

Thr

90

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

Ala

Asp

75

Glu

Trp

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala
235

Gly

Thr

60

Asp

Asp

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Leu

45

Phe

Ser

Thr

Gly

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

30

Glu

Tyr

Lys

Ala

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Trp

Ala

Asn

Val

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Val

Ala

Ser

80

Tyr

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly
240



Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Pro

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr
440

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser



450

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

<220>
<223>

<400>

134
451
PRT

Artificial Sequence

Humanized variant heavy chain, H2

134

Glu Val Gln

1

Ser

Ala

Gly

Ser

65

Ala

Tyr

Gln

Val

Ala

145

Ser

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Phe

130

Leu

Trp

Arg

Asn

35

Ile

Lys

Leu

Val

Thr

115

Pro

Gly

Asn

Leu

Leu

20

Trp

Arg

Gly

Gln

Arg

100

Leu

Leu

Cys

Ser

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Ala

Leu

Gly

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Pro

Val

150

Ala

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

Ser

135

Lys

Leu

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser

120

Ser

Asp

Thr

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Lys

Tyr

Ser

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Ala

Ser

Phe

Gly

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Ser

Thr

Pro

155

Val

Val

Thr

Gly

Thr

60

Asp

Asp

Phe

Thr

Ser

140

Glu

His

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Lys

125

Gly

Pro

Thr

Pro

Ser

30

Glu

Tyr

Lys

Ala

Tyr

110

Gly

Gly

Val

Phe

Gly

15

Ser

Trp

Ala

Asn

Thr

95

Trp

Pro

Thr

Thr

Pro

Gly

Phe

Val

Ala

Thr

80

Tyr

Gly

Ser

Ala

Val

160

Ala



Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr
370

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly
375

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp
380

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu



Trp Glu
385

Val Leu

Asp Lys

His Glu

Pro Gly
450

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

<220>
<223>

<400>
Ala Ser

1

Ser Thr

Phe Pro

Gly Vval
50

Leu Ser
65

Tyr Ile

Ser Asn Gly Gln

390

Pro

Glu Asn

Asp Ser Asp Gly Ser Phe Phe

405

Ser Arg Trp Gln

420

Ala Leu His Asn

435

Lys

135
330
PRT

Gln

His

Artificial Sequence

Gly Asn
425

Tyr Thr
440

Human IgGl wt heavy constant

135

Thr Lys

Ser Gly
20

Glu Pro

35

His Thr

Ser Val

Cys Asn

Gly

Gly

Val

Phe

Val

Val
85

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Ala

Val

Ala

55

Val

His

Val Phe

Ala Leu
25

Ser Trp

40

Val Leu

Pro Ser

Lys Pro

Asn

Leu

410

Val

Gln

Tyr

395

Tyr

Phe

Lys

domain

Pro

10

Gly

Asn

Gln

Ser

Ser
90

Leu

Cys

Ser

Ser

Ser

75

Asn

Lys

Ser

Ser

Ser

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr Thr Pro Pro

Lys Leu Thr

415

Cys Ser Val

430

Leu Ser Leu

445

Pro

Val

Ala

45

Gly

Gly

Lys

Ser

Lys

30

Leu

Leu

Thr

Val

Ser

15

Asp

Thr

Tyr

Gln

Asp
95

400

Val

Met

Ser

Lys

Tyr

Ser

Ser

Thr

80

Lys



Lys

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Gln

225

Leu

Pro

Asn

Leu

Val

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Pro

100

Glu

Asp

Asp

Gly

Asn

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val

Cys

Gly

Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Asp

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

His

Lys

105

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

His

Val

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Cys

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr



305

310

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

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

<220>
<223>

<400>

136
330
PRT

325

Artificial Sequence

330

315

Human_IgGl PO1857 L234A L235A heavy constant

136

Ala Ser Thr Lys

1

Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

Val

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Ser Gly
20

Glu Pro
35

His Thr

Ser Val

Cys Asn

Glu Pro

100

Pro Glu
115

Lys Asp

Val Asp

Gly

Gly

Val

Phe

Val

Val

85

Lys

Ala

Thr

Val

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Ala

Leu

Ser

Ser

Ala

Val

Ala

55

Val

His

Cys

Gly

Met

135

His

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Glu

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Asp

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

Arg

Pro

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

domain

Ser

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

Val

Phe

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

320

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp



145 150 155 160

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 190

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 240

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
290 295 300

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

<210> 137
<211> 330
<212> PRT
<213> Artificial Sequence

<220>
<223> Human_IgGl P@1857 L234A L235A D265S heavy constant domain



<400>

137

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

His

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp
195

Lys

Gly

20

Pro

Thr

Val

Asn

Pro

100

Glu

Asp

Ser

Gly

Asn

180

Trp

Gly

Gly

Val

Phe

Val

Val

85

Lys

Ala

Thr

Val

Val

165

Ser

Leu

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Ala

Leu

Ser

150

Glu

Thr

Asn

Ser

Ala

Val

Ala

55

Val

His

Cys

Gly

Met

135

His

Val

Tyr

Gly

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Lys
200

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

Val

185

Glu

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ser

Lys

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys
205

Ser

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu

Asn



Lys

Gln

225

Leu

Pro

Asn

Leu

Val

305

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

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

<220>
<223>

<400>

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

138
330
PRT

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Pro

Gln

230

Val

Val

Pro

Thr

Val

310

Leu

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Ser

Artificial Sequence

Human_IgGl YTE heavy

138

Ala Ser Thr Lys Gly Pro Ser

1

5

Ser Thr Ser Gly Gly Thr Ala

20

Phe Pro Glu Pro Val Thr Val

35

Glu

Tyr

Leu

Trp

Val

280

Asp

His

Pro

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

constant domain

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320

Val Phe Pro Leu Ala Pro Ser Ser Lys

10

15

Ala Leu Gly Cys Leu Val Lys Asp Tyr

25

30

Ser Trp Asn Ser Gly Ala Leu Thr Ser

40

45



Gly

Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Gln

225

Leu

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

His

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Thr

Val

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn

180

Trp

Pro

Glu

Asn

Ile

Phe

Val

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Ala

55

Val

His

Cys

Gly

Tyr

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Val

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Leu

Ser

Pro

Lys

105

Pro

Thr

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

Gln

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Ser

Ser

75

Asn

His

Val

Glu

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Leu

Thr

Val

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn



Asn

Leu

Val

305

Gln

Tyr

Tyr

290

Phe

Lys

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

<220>
<223>

<400>

Lys
275

Ser

Ser

Ser

139
330
PRT

260

Thr

Lys

Cys

Leu

Thr

Leu

Ser

Ser
325

Pro

Thr

Val

310

Leu

265

Pro Val Leu

280

Val Asp Lys

295

Met His Glu

Ser Pro Gly

Artificial Sequence

270

Asp Ser Asp Gly Ser Phe

285

Ser Arg Trp Gln Gln Gly

300

Ala Leu His Asn His Tyr

Lys
330

315

Human_IgGl N297A heavy constant domain

139

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Lys

Thr

Pro

Val

50

Ser

Ile

Val

Ser

Glu

35

His

Ser

Cys

Glu

Lys

Gly

20

Pro

Thr

Val

Asn

Pro

Gly

Gly

Val

Phe

Val

Val

85

Lys

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Ser

Ala

Val

Ala

55

Val

His

Cys

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Ser

Lys

30

Leu

Leu

Thr

Val

Pro

Ser
15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Phe

Asn

Thr
320

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys



Pro

Lys

Val

145

Tyr

Glu

His

Lys

Gln

225

Leu

Pro

Asn

Leu

Val
305

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

100

Glu

Asp

Asp

Gly

Ala

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val
310

Gly

Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

His

105

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Val

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Phe

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320



Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

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

<220>
<223>

<400>

140
330
PRT

325

Artificial Sequence

330

Human_IgGl N297Q heavy constant domain

140

Ala Ser Thr Lys

1

Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

Val
145

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Ser Gly
20

Glu Pro
35

His Thr

Ser Val

Cys Asn

Glu Pro

100

Pro Glu
115

Lys Asp

Val Asp

Gly

Gly

Val

Phe

Val

Val

85

Lys

Leu

Thr

Val

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser
150

Ser

Ala

Val

Ala

55

Val

His

Cys

Gly

Met

135

His

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Glu

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Asp

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

Arg

Pro

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu
155

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Ser

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

Val

Phe

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp
160



Tyr

Glu

His

Lys

Gln

225

Leu

Pro

Asn

Leu

Val

305

Gln

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

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

<220>
<223>

<400>

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

141
326
PRT

Gly

Gln

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val

310

Leu

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Ser

Artificial Sequence

Human heavy constant chain wild type IgG2

141

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

His

Pro

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320



Ala

Ser

Phe

Gly

Leu

65

Tyr

Thr

Pro

Thr

Val

145

Val

Ser

Leu

Ala

Ser

Thr

Pro

Val

50

Ser

Thr

Val

Val

Leu

130

Ser

Glu

Thr

Asn

Pro

Thr

Ser

Glu

35

His

Ser

Cys

Glu

Ala

115

Met

His

Val

Phe

Gly

195

Ile

Lys

Glu

20

Pro

Thr

Val

Asn

Arg

100

Gly

Ile

Glu

His

Arg

180

Lys

Glu

Gly

Ser

Val

Phe

Val

Val

85

Lys

Pro

Ser

Asp

Asn

165

Val

Glu

Lys

Pro

Thr

Thr

Pro

Thr

70

Asp

Cys

Ser

Arg

Pro

150

Ala

Val

Tyr

Thr

Ser

Ala

Val

Ala

55

Val

His

Cys

Val

Thr

135

Glu

Lys

Ser

Lys

Ile

Val

Ala

Ser

40

Val

Pro

Lys

Val

Phe

120

Pro

Val

Thr

Val

Cys

200

Ser

Phe

Leu

25

Trp

Leu

Ser

Pro

Glu

105

Leu

Glu

Gln

Lys

Leu

185

Lys

Lys

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Cys

Phe

Val

Phe

Pro

170

Thr

Val

Thr

Leu

Cys

Ser

Ser

Asn

75

Asn

Pro

Pro

Thr

Asn

155

Arg

Val

Ser

Lys

Ala

Leu

Gly

Ser

60

Phe

Thr

Pro

Pro

Cys

140

Trp

Glu

Val

Asn

Gly

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Lys

125

Val

Tyr

Glu

His

Lys

205

Gln

Cys

Lys

30

Leu

Leu

Thr

Val

Pro

110

Pro

Val

Val

Gln

Gln

190

Gly

Pro

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Ala

Lys

Val

Asp

Phe

175

Asp

Leu

Arg

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Asp

Asp

Gly

160

Asn

Trp

Pro

Glu



Pro

225

Gln

Ser

Thr

Leu

Ser

305

Ser

210

Gln

Val

Val

Pro

Thr

290

Val

Leu

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

<220>
<223>

<400>

Val

Ser

Glu

Pro

275

Val

Met

Ser

142
327
PRT

Tyr

Leu

Trp

260

Met

Asp

His

Pro

Thr Leu
230

Thr Cys
245

Glu Ser

Leu Asp

Lys Ser

Glu Ala

310

Gly Lys
325

215

Pro

Leu

Asn

Ser

Arg

295

Leu

Artificial Sequence

Human IgG4 wild type

142

Ala Ser Thr Lys

1

Ser Thr Ser Glu

20

Phe Pro Glu Pro

35

Gly Val His Thr

Gly Pro

5

Ser Thr

Val Thr

Phe Pro

Ser

Ala

Val

Ala

Pro

Val

Gly

Asp

280

Trp

His

heavy constant chain

Ser

Lys

Gln

265

Gly

Gln

Asn

Arg

Gly

250

Pro

Ser

Gln

His

Glu

235

Phe

Glu

Phe

Gly

Tyr
315

220

Glu

Tyr

Asn

Phe

Asn

300

Thr

Met

Pro

Asn

Leu

285

Val

Gln

Thr

Ser

Tyr

270

Tyr

Phe

Lys

Lys

Asp

255

Lys

Ser

Ser

Ser

Val Phe Pro Leu Ala Pro Cys Ser

10

15

Ala Leu Gly Cys Leu Val Lys Asp

25

30

Ser Trp Asn Ser Gly Ala Leu Thr

40

45

Val Leu Gln Ser Ser Gly Leu Tyr

Asn

240

Ile

Thr

Lys

Cys

Leu
320

Arg

Tyr

Ser

Ser



Leu

65

Tyr

Arg

Glu

Asp

Asp

145

Gly

Asn

Trp

Pro

Glu

225

Asn

Ile

50

Ser

Thr

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser

210

Pro

Gln

Ala

Ser

Cys

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

Val

Val

Val

Asn

Ser

100

Gly

Met

Gln

Val

Tyr

180

Gly

Ile

Val

Ser

Glu
260

Val

Val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

Thr

70

Asp

Tyr

Pro

Ser

Asp

150

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

55

Val

His

Gly

Ser

Arg

135

Pro

Ala

Val

Tyr

Thr

215

Leu

Cys

Ser

Pro

Lys

Pro

Val

120

Thr

Glu

Lys

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

Pro

Pro

105

Phe

Pro

Val

Thr

Val

185

Cys

Ser

Pro

Val

Gly
265

Ser

Ser

90

Cys

Leu

Glu

Gln

Lys

170

Leu

Lys

Lys

Ser

Lys

250

Gln

Ser

75

Asn

Pro

Phe

Val

Phe

155

Pro

Thr

Val

Ala

Gln

235

Gly

Pro

60

Leu

Thr

Ser

Pro

Thr

140

Asn

Arg

Val

Ser

Lys

220

Glu

Phe

Glu

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Thr

Val

Pro

110

Lys

Val

Tyr

Glu

His

190

Lys

Gln

Met

Pro

Asn
270

Lys

Asp

95

Ala

Pro

Val

Val

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Thr

80

Lys

Pro

Lys

Val

Asp

160

Phe

Asp

Leu

Arg

Lys

240

Asp

Lys



Thr

Arg

Cys

305

Leu

Thr

Leu

290

Ser

Ser

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

<220>
<223>

<400>

Pro Pro
275

Thr Val

Val Met

Leu Ser

143
327
PRT

Val

Asp

His

Leu
325

Leu

Lys

Glu

310

Gly

Asp

Ser

295

Ala

Lys

Artificial Sequence

Ser Asp Gly Ser Phe Phe Leu Tyr

280

285

Arg Trp Gln Glu Gly Asn Val Phe

300

Leu His Asn His Tyr Thr Gln Lys

315

Human IgG4 S228P heavy constant domain

143

Ala Ser Thr Lys

1

Ser

Phe

Gly

Leu

65

Tyr

Arg

Thr

Pro

Val

50

Ser

Thr

Val

Ser Glu
20

Glu Pro

35

His Thr

Ser Val

Cys Asn

Glu Ser
100

Gly

Ser

Val

Phe

Val

Val

85

Lys

Pro

Thr

Thr

Pro

Thr

70

Asp

Tyr

Ser

Ala

Val

Ala

55

Val

His

Gly

Val

Ala

Ser

40

Val

Pro

Lys

Pro

Phe

Leu

25

Trp

Leu

Ser

Pro

Pro
105

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Cys

Leu

Cys

Ser

Ser

Ser

75

Asn

Pro

Ala

Leu

Gly

Ser

60

Leu

Thr

Pro

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Cys

Lys

30

Leu

Leu

Thr

Val

Pro
110

Ser

15

Asp

Thr

Tyr

Lys

Asp

95

Ala

Ser

Ser

Ser
320

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro



Glu

Asp

Asp

145

Gly

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Arg

Cys

305

Leu

Phe

Thr

130

Val

Val

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Leu

290

Ser

Ser

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

Val

Val

Pro

275

Thr

Val

Leu

Met

Gln

Val

Tyr

180

Gly

Ile

Val

Ser

Glu

260

Pro

Val

Met

Ser

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

Val

Asp

His

Leu

Pro

Ser

Asp

150

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu

310

Gly

Ser

Arg

135

Pro

Ala

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser

295

Ala

Lys

Val

120

Thr

Glu

Lys

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

280

Arg

Leu

Phe

Pro

Val

Thr

Val

185

Cys

Ser

Pro

Val

Gly

265

Asp

Trp

His

Leu

Glu

Gln

Lys

170

Leu

Lys

Lys

Ser

Lys

250

Gln

Gly

Gln

Asn

Phe

Val

Phe

155

Pro

Thr

Val

Ala

Gln

235

Gly

Pro

Ser

Glu

His
315

Pro

Thr

140

Asn

Arg

Val

Ser

Lys

220

Glu

Phe

Glu

Phe

Gly

300

Tyr

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

285

Asn

Thr

Lys

Val

Tyr

Glu

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

Val

Gln

Pro

Val

Val

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Phe

Lys

Lys

Val

Asp

160

Phe

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser

Ser

Ser
320



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

<220>
<223>

<400>

144
451
PRT

325

Artificial Sequence

H11l HC IgG1l

144

Glu Val Gln

1

Ser

Ala

Gly

Ser

65

Ala

Tyr

Gln

Val

Ala

145

Ser

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Phe

130

Leu

Trp

Arg

Asn

35

Ile

Lys

Leu

Val

Thr

115

Pro

Asn

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Leu

Cys

Ser

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Ala

Leu

Gly

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Pro

Val

150

Ala

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

Ser

135

Lys

Leu

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser

120

Ser

Asp

Thr

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Lys

Tyr

Ser

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Ala

Ser

Phe

Gly

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Ser

Thr

Pro

155

Val

Val

Thr

Gly

Thr

60

Asp

Asp

Phe

Thr

Ser

140

Glu

His

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Lys

125

Gly

Pro

Thr

Pro

Ser

30

Glu

Tyr

Gln

Ala

Tyr

110

Gly

Gly

Val

Phe

Gly

15

Ser

Trp

Ala

Asn

Thr

95

Trp

Pro

Thr

Thr

Pro

Gly

Phe

Val

Ala

Thr

80

Tyr

Gly

Ser

Ala

Val

160

Ala



Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr
370

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly
375

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp
380

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu



Trp Glu
385

Val Leu

Asp Lys

His Glu

Pro Gly
450

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

<220>
<223>

<400>
Glu Vval
1

Ser Leu

Ala Leu

Gly His
50

Ser Val
65

Ala Tyr

Ser Asn Gly Gln Pro
390

Asp Ser Asp Gly Ser
405

Ser Arg Trp Gln Gln
420

Ala Leu His Asn His
435

Lys

145
451
PRT
Artificial Sequence

Glu

Phe

Gly

Tyr
440

Asn

Phe

Asn

425

Thr

H11 Human_IgGl_L234A_L235A

145

Gln Leu Val Glu Ser

Arg Leu Ser Cys Ala
20

Asn Trp Val Arg Gln
35

Ile Arg Ser Lys Thr
55

Lys Asp Arg Phe Thr
70

Leu G1n Met Asn Ser
85

Gly

Ala

Ala

40

Asn

Val

Leu

Gly

Ser

25

Pro

Asn

Ser

Lys

Asn

Leu

410

Val

Gln

Gly

10

Gly

Gly

Tyr

Arg

Thr
90

Tyr

395

Tyr

Phe

Lys

Leu

Phe

Lys

Ala

Asp

75

Glu

Lys

Ser

Ser

Ser

Val

Thr

Gly

Thr

60

Asp

Asp

Thr

Lys

Cys

Leu
445

Gln

Phe

Leu

45

Phe

Ser

Thr

Thr Pro Pro

Leu

Ser

430

Ser

Pro

Ser

30

Glu

Tyr

Gln

Ala

Thr
415

Val

Leu

Gly

15

Ser

Trp

Ala

Asn

Thr
95

400

Val

Met

Ser

Gly

Phe

Val

Ala

Thr

80

Tyr



Tyr

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

Cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Arg

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Arg

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Gly

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

Pro

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Arg

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Asp

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Trp

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Gly

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Ala

Thr

Val

270

Val

Ser

Leu

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Ala

Leu

255

Ser

Glu

Thr

Asn

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly



305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Pro

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

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

<220>
<223>

<400>

Tyr

Thr

Leu
355

Cys

Ser

Asp

Ser

Ala

435

Lys

146
450
PRT

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Artificial Sequence

H11 Human_IgGl_ L234A_L235A_D265S

146

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr
440

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

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

1

5

10

15

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



Ala

Gly

Ser

65

Ala

Tyr

Gln

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys
225

Leu

His

50

Val

Tyr

Cys

Gly

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Asn

35

Ile

Lys

Leu

Val

Thr

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Val

Ser

Arg

Met

85

Arg

Val

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Ser

Lys

150

Leu

Leu

Thr

Val

Pro
230

Gln

Thr

55

Thr

Ser

Pro

Val

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Ala

40

Asn

Val

Leu

Arg

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Gly

Tyr

Arg

Thr

90

Ser

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Lys

Ala

Asp

75

Glu

Trp

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro
235

Gly

Thr

60

Asp

Asp

Phe

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Leu

45

Phe

Ser

Thr

Gly

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Ala

30

Glu

Tyr

Gln

Ala

Tyr

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Ala

Trp

Ala

Asn

Thr

95

Trp

Ser

Ala

Val

Ala

175

Val

His

Cys

Gly

Val

Ala

Thr

80

Tyr

Gly

Val

Ala

Ser

160

Val

Pro

Lys

Asp

Gly
240



Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

Lys

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu
435

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Asp

Phe

375

Glu

Phe

Gly

Tyr

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Leu

Pro

Asn

Leu

Val

425

Gln

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Asp

Ser

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val

400

Asp

His

Pro



450

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

<220>
<223>

<400>

147
450
PRT

Artificial Sequence

H11 Human_IgGl_YTE_(M252Y_S254T T256E)

147

Glu Val Gln

1

Ser

Ala

Gly

Ser

65

Ala

Tyr

Gln

Phe

Leu

145

Trp

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Pro

130

Gly

Asn

Arg

Asn

35

Ile

Lys

Leu

Val

Thr

115

Leu

Cys

Ser

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Ala

Leu

Gly

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Pro

Val

Ala

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Ser

Lys

150

Leu

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

Ser

135

Asp

Thr

Gly Gly

Ala Ser
25

Ala Pro
40

Asn Asn

Val Ser

Leu Lys

Arg Asp

105

Ser Ser

120

Lys Ser

Tyr Phe

Ser Gly

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Ser

Thr

Pro

Val

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Thr

Ser

Glu

155

His

Val

Thr

Gly

Thr

60

Asp

Asp

Phe

Lys

Gly

140

Pro

Thr

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Gly

125

Gly

Val

Phe

Pro

Ser

30

Glu

Tyr

Gln

Ala

Tyr

110

Pro

Thr

Thr

Pro

Gly

15

Ser

Trp

Ala

Asn

Thr

95

Trp

Ser

Ala

Val

Ala

Gly

Phe

Val

Ala

Thr

80

Tyr

Gly

Val

Ala

Ser

160

Val



Leu

Ser

Pro

Lys

225

Pro

Thr

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys
370

Ser

Ser

195

Asn

His

Val

Glu

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Asp

Phe
375

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Leu

Pro

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile
380

Val

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

175

Val

His

Cys

Gly

Tyr

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp



Glu Ser
385

Leu Asp

Lys Ser

Glu Ala

Gly Lys
450

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

<220>
<223>

<400>
Glu Vval
1

Ser Leu

Ala Leu

Gly His
50

Ser Val
65

Ala Tyr

Asn Gly Gln Pro Glu
390

Ser Asp Gly Ser Phe
405

Arg Trp Gln Gln Gly
420

Leu His Asn His Tyr
435

148

451

PRT

Artificial Sequence
H11 Human_IgGl N297A
148

Gln Leu Val Glu Ser

Arg Leu Ser Cys Ala
20

Asn Trp Val Arg Gln
35

Ile Arg Ser Lys Thr
55

Lys Asp Arg Phe Thr
70

Leu G1n Met Asn Ser
85

Asn Asn

Phe Leu

Asn Val
425

Thr Gln
440

Gly Gly

Ala Ser
25

Ala Pro

40

Asn Asn

Val Ser

Leu Lys

Tyr Lys Thr Thr

395

Tyr Ser Lys

410

Phe

Lys

Gly

10

Gly

Gly

Tyr

Arg

Thr
90

Ser

Ser

Leu

Phe

Lys

Ala

Asp

75

Glu

Cys

Leu

Val

Thr

Gly

Thr

60

Asp

Asp

Leu

Ser

Ser
445

Gln

Phe

Leu

45

Phe

Ser

Thr

Pro Pro Val

400

Thr Val Asp

415

Val Met His

430

Leu Ser Pro

Pro

Ser

30

Glu

Tyr

Gln

Ala

Gly

15

Ser

Trp

Ala

Asn

Thr
95

Gly

Phe

Val

Ala

Thr

80

Tyr



Tyr

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

Cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Arg

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Arg

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Gly

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

Pro

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Arg

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Asp

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Trp

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Gly

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Ala

Trp

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly



305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Pro

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

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

<220>
<223>

<400>

Tyr

Thr

Leu
355

Cys

Ser

Asp

Ser

Ala

435

Lys

149
450
PRT

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Artificial Sequence

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr
440

H11 Human_IgGl N297Q_

149

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

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

1

5

10

15

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



Ala

Gly

Ser

65

Ala

Tyr

Gln

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys
225

Leu

His

50

Val

Tyr

Cys

Gly

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Asn

35

Ile

Lys

Leu

Val

Thr

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Val

Ser

Arg

Met

85

Arg

Val

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Ser

Lys

150

Leu

Leu

Thr

Val

Pro
230

Gln

Thr

55

Thr

Ser

Pro

Val

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Ala

40

Asn

Val

Leu

Arg

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Gly

Tyr

Arg

Thr

90

Ser

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Lys

Ala

Asp

75

Glu

Trp

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro
235

Gly

Thr

60

Asp

Asp

Phe

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Leu

45

Phe

Ser

Thr

Gly

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Leu

30

Glu

Tyr

Gln

Ala

Tyr

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Trp

Ala

Asn

Thr

95

Trp

Ser

Ala

Val

Ala

175

Val

His

Cys

Gly

Val

Ala

Thr

80

Tyr

Gly

Val

Ala

Ser

160

Val

Pro

Lys

Asp

Gly
240



Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

Lys

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu
435

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Asp

Phe

375

Glu

Phe

Gly

Tyr

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Leu

Pro

Asn

Leu

Val

425

Gln

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Asp

Asp

Gly

Gln

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val

400

Asp

His

Pro



450

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

<220>
<223>

<400>

150
447
PRT

Artificial Sequence

H11 Human_IgG2

150

Glu Val Gln

1

Ser

Ala

Gly

Ser

65

Ala

Tyr

Gln

Val

Ala

145

Ser

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Phe

130

Leu

Trp

Arg

Asn

35

Ile

Lys

Leu

Val

Thr

115

Pro

Asn

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Leu

Cys

Ser

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Ala

Leu

Gly

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Pro

Val

150

Ala

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

Cys

135

Lys

Leu

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser

120

Ser

Asp

Thr

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Arg

Tyr

Ser

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Ala

Ser

Phe

Gly

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Ser

Thr

Pro

155

Val

Val

Thr

Gly

Thr

60

Asp

Asp

Phe

Thr

Ser

140

Glu

His

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Lys

125

Glu

Pro

Thr

Pro

Ser

30

Glu

Tyr

Gln

Ala

Tyr

110

Gly

Ser

Val

Phe

Gly

15

Ser

Trp

Ala

Asn

Thr

95

Trp

Pro

Thr

Thr

Pro

Gly

Phe

Val

Ala

Thr

80

Tyr

Gly

Ser

Ala

Val

160

Ala



Val

Pro

Lys

Val

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Pro

Val

Leu

Ser

Pro

210

Glu

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys
370

Gln

Ser

195

Ser

Cys

Phe

Val

Phe

275

Pro

Thr

Val

Thr

Arg

355

Gly

Ser

180

Asn

Asn

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

165

Ser

Phe

Thr

Pro

Pro

245

Cys

Trp

Glu

Val

Asn

325

Gly

Glu

Tyr

Gly

Gly

Lys

Cys

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Leu

Thr

Val

215

Pro

Pro

Val

Val

Gln

295

Gln

Gly

Pro

Thr

Ser
375

Tyr

Gln

200

Asp

Ala

Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Ser

185

Thr

Lys

Pro

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

170

Leu

Tyr

Thr

Pro

Thr

250

Val

Val

Ser

Leu

Ala

330

Pro

Gln

Ser

Ser

Thr

Val

Val

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Ser

Cys

Glu

220

Ala

Met

His

Val

Phe

300

Gly

Ile

Val

Ser

Glu
380

Val

Asn

205

Arg

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Val

190

Val

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

175

Thr

Asp

Cys

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Val

His

Cys

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn



Gly Gln Pro Glu

385

Asp Gly Ser Phe

Trp Gln Gln Gly

420

His Asn His Tyr

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

<220>
<223>

<400>

Glu

1

Ser

Ala

Gly

Ser

65

Ala

Tyr

Val

Leu

Leu

His

50

Val

Tyr

Cys

435

151
447
PRT

Asn Asn Tyr

390

Phe Leu Tyr

405

Asn Val Phe

Thr Gln Lys

Artificial Sequence

H11 Human_IgG4

151

Gln Leu

Arg Leu
20

Asn Trp

35

Ile Arg

Lys Asp

Leu Gln

Val Arg
100

Val

Ser

Val

Ser

Arg

Met

85

Arg

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Lys

Ser

Ser

Ser
440

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Thr

Lys

Cys

425

Leu

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp
105

Thr

Leu

410

Ser

Ser

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Pro

395

Thr

Val

Leu

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Pro

Val

Met

Ser

Val

Thr

Gly

Thr

60

Asp

Asp

Phe

Met

Asp

His

Pro
445

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Leu

Lys

Glu

430

Gly

Pro

Ser

30

Glu

Tyr

Gln

Ala

Tyr
110

Asp

Ser

415

Ala

Lys

Gly
15

Ser

Trp

Ala

Asn

Thr

95

Trp

Ser
400

Arg

Leu

Gly

Phe

Val

Ala

Thr

80

Tyr

Gly



Gln

Phe

Leu

145

Trp

Leu

Ser

Pro

Pro

225

Phe

Pro

Val

Thr

Val

305

Cys

Gly

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Cys

Leu

Glu

Gln

Lys

290

Leu

Lys

Thr

115

Leu

Cys

Ser

Ser

Ser

195

Asn

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Leu

Ala

Leu

Gly

Ser

180

Leu

Thr

Ser

Pro

Thr

260

Asn

Arg

Val

Ser

Val

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

Thr

Cys

Lys

150

Leu

Leu

Thr

Val

Pro

230

Lys

Val

Tyr

Glu

His

310

Lys

Val

Ser

135

Asp

Thr

Tyr

Lys

Asp

215

Ala

Pro

Val

Val

Gln

295

Gln

Gly

Ser

120

Arg

Tyr

Ser

Ser

Thr

200

Lys

Pro

Lys

Val

Asp

280

Phe

Asp

Leu

Ser

Ser

Phe

Gly

Leu

185

Tyr

Arg

Glu

Asp

Asp

265

Gly

Asn

Trp

Pro

Ser

Thr

Pro

Val

170

Ser

Thr

Val

Phe

Thr

250

Val

Val

Ser

Leu

Ser

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Ser

Lys

Glu

140

Pro

Thr

Val

Asn

Ser

220

Gly

Met

Gln

Val

Tyr

300

Ile

Gly

125

Ser

Val

Phe

Val

Val

205

Lys

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Pro

Thr

Thr

Pro

Thr

190

Asp

Tyr

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Ser

Ala

Val

Ala

175

Val

His

Gly

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

Val

Ala

Ser

160

Val

Pro

Lys

Pro

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile



Ser

Pro

Val

Gly

385

Asp

Trp

His

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

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

<220>
<223>

<400>

Ala

Gln
355

Gly

Pro

Ser

Glu

His

435

152
448
PRT

Lys

340

Glu

Phe

Glu

Phe

Gly

420

Tyr

325

Gly

Glu

Tyr

Asn

Phe

405

Asn

Thr

Gln

Met

Pro

Asn

390

Leu

Val

Gln

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Lys

Artificial Sequence

H11 Human_IgG4 S228P

152

Glu Val Gln Leu Val Glu Ser

1

5

Ser Leu Arg Leu Ser Cys Ala

20

Ala Leu Asn Trp Val Arg Gln

35

Gly His Ile Arg Ser Lys Thr

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

Gly

Ala

Ala

40

Asn

Glu

345

Asn

Ile

Thr

Arg

Cys

425

Leu

Gly

Ser

25

Pro

Asn

330

Pro

Gln

Ala

Thr

Leu

410

Ser

Ser

Gly

10

Gly

Gly

Tyr

Gln

Val

Val

Pro

395

Thr

Val

Leu

Leu

Phe

Lys

Ala

Val

Ser

Glu

380

Pro

Val

Met

Ser

Val

Thr

Gly

Thr

Tyr

Leu

365

Trp

Val

Asp

His

Leu
445

Gln

Phe

Leu

45

Phe

Thr

350

Thr

Glu

Leu

Lys

Glu

430

Gly

Pro

Ser

30

Glu

Tyr

335

Leu

Cys

Ser

Asp

Ser

415

Ala

Lys

Gly

15

Ser

Trp

Ala

Pro

Leu

Asn

Ser

400

Arg

Leu

Gly

Phe

Val

Ala



Ser

65

Ala

Tyr

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Pro

225

Val

Thr

50

Val

Tyr

Cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Pro

Phe

Pro

Lys

Leu

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Cys

Leu

Glu

Asp

Gln

Arg

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

Pro

Phe

Val
260

Arg

Met

85

Arg

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Pro

Pro

245

Thr

Phe

70

Asn

Gly

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Pro

Cys

55

Thr

Ser

Pro

Val

Cys

135

Lys

Leu

Leu

Thr

Val

215

Pro

Lys

Val

Val

Leu

Arg

Ser

120

Ser

Asp

Thr

Tyr

Lys

200

Asp

Ala

Pro

Val

Ser

Lys

Asp

105

Ser

Arg

Tyr

Ser

Ser

185

Thr

Lys

Pro

Lys

Val
265

Arg

Thr

90

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Arg

Glu

Asp

250

Asp

Asp

75

Glu

Trp

Ser

Thr

Pro

155

Val

Ser

Thr

Val

Phe

235

Thr

Val

60

Asp

Asp

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Leu

Leu

Ser

Ser

Thr

Gly

Lys

125

Glu

Pro

Thr

Val

Asn

205

Ser

Gly

Met

Gln

Gln

Ala

Tyr

110

Gly

Ser

Val

Phe

Val

190

Val

Lys

Gly

Ile

Glu
270

Asn

Thr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Tyr

Pro

Ser

255

Asp

Thr

80

Tyr

Gly

Ser

Ala

Val

160

Ala

Val

His

Gly

Ser

240

Arg

Pro



Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Val

Thr

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

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

<220>
<223>

<400>

Gln

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Gln

Asn

435

153
450
PRT

Phe

Pro

Thr

Val

Ala

340

Gln

Gly

Pro

Ser

Glu

420

His

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Tyr

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

Tyr

Glu

295

His

Lys

Gln

Met

Pro

375

Asn

Leu

Val

Gln

Artificial Sequence

H65 Human_TIgGl

153

Val

280

Gln

Gln

Gly

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys
440

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Arg

410

Cys

Leu

Val

Ser

Leu

315

Ser

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Glu

Thr

300

Asn

Ser

Gln

Val

Val

380

Pro

Thr

Val

Leu

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser
445

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Leu

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys



Glu

Ser

Ala

Val

Ser

65

Ala

Tyr

Gln

Phe

Leu

145

Trp

Leu

Ser

Pro

Val

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Pro

130

Gly

Asn

Gln

Ser

Ser

Gln

Arg

Asn

35

Ile

Lys

Leu

Val

Thr

115

Leu

Cys

Ser

Ser

Ser

195

Asn

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Ala

Leu

Gly

Ser

180

Leu

Thr

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Pro

Val

Ala

165

Gly

Gly

Lys

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Ser

Lys

150

Leu

Leu

Thr

Val

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

Ser

135

Asp

Thr

Tyr

Gln

Asp

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Ser

Phe

Gly

Leu

185

Tyr

Lys

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Val

Ala

Gly

Thr

60

Asp

Asp

Phe

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Pro

Asn

30

Glu

Tyr

Gln

Ala

Tyr

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Gly

15

Ser

Trp

Ala

Asn

Thr

95

Trp

Ser

Ala

Val

Ala

175

Val

His

Cys

Gly

Phe

Val

Ala

Thr

80

Tyr

Gly

Val

Ala

Ser

160

Val

Pro

Lys

Asp



Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp
420

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Asp

Phe

375

Glu

Phe

Gly

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Leu

Pro

Asn

Leu

Val
425

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val
430

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val

400

Asp

His



Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro

Gly

Lys
450

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

<220>
<223>

<400>

Glu

1

Ser

Ala

Val

Ser

65

Ala

Tyr

Gln

Val

Val

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Phe
130

435

154
451
PRT

Artificial Sequence

440

H65 Human_IgGl P@1857 L234A_L235A

154

Gln

Arg

Asn

35

Ile

Lys

Leu

Val

Thr

115

Pro

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Leu

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Ala

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Pro

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

Ser
135

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser

120

Ser

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Lys

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Ala

Ser

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Ser

Thr

Val

Ala

Gly

Thr

60

Asp

Asp

Phe

Thr

Ser
140

445

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Lys

125

Gly

Pro

Asn

30

Glu

Tyr

Gln

Ala

Tyr

110

Gly

Gly

Gly

15

Ser

Trp

Ala

Asn

Thr

95

Trp

Pro

Thr

Gly

Phe

Val

Ala

Thr

80

Tyr

Gly

Ser

Ala



Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

Val

Phe

Val

190

Val

Lys

Ala

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Thr

Pro

175

Thr

Asn

Ser

Ala

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser



Leu

Trp

385

Val

Asp

His

Pro

Thr

370

Glu

Leu

Lys

Glu

Gly
450

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

<220>
<223>

<400>

Glu

1

Ser

Ala

Val

Ser

355

Cys Leu Val Lys

Ser Asn Gly Gln
390

Asp Ser Asp Gly
405

Ser Arg Trp Gln
420

Ala Leu His Asn
435

Lys

155
451
PRT

Gly

375

Pro

Ser

Gln

His

Artificial Sequence

360

Phe Tyr

Glu Asn

Phe Phe

Gly Asn

425

Tyr Thr
440

Pro

Asn

Leu

410

Val

Gln

H65 Human_IgGl_L234A_L235A_D265S

155

Val Gln Leu Val Glu Ser

5

Leu Arg Leu Ser Cys Ala

20

Leu Asn Trp Val Arg Gln

35

His Ile Arg Ser Lys Thr

50

55

Val Lys Asp Arg Phe Thr

Gly Gly

Ala Ser
25

Ala Pro
40

Asn Asn

Val Ser

Gly

10

Gly

Gly

Tyr

Arg

Ser

Tyr

395

Tyr

Phe

Lys

Leu

Phe

Lys

Ala

Asp

Asp

380

Lys

Ser

Ser

Ser

Val

Ala

Gly

Thr

60

Asp

365

Ile

Thr

Lys

Cys

Leu
445

Gln

Phe

Leu

45

Phe

Ser

Ala Val Glu

Thr Pro Pro
400

Leu Thr Vval
415

Ser Val Met
430

Ser Leu Ser

Pro Gly Gly
15

Asn Ser Phe

30

Glu Trp Val

Tyr Ala Ala

Gln Asn Thr



65

Ala

Tyr

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

Tyr

Cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Leu

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro
275

Gln

Arg

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Met

85

Arg

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

70

Asn

Gly

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Ser

Pro

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Leu

Arg

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn
280

Lys

Asp

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Thr

90

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

75

Glu

Trp

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Asp

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Thr

Gly

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Ser

Gly
285

Ala

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Ala

Thr

Val

270

Val

Thr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Ala

Leu

255

Ser

Glu

80

Tyr

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val



His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Pro

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

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

<220>
<223>

<400>

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

156
451
PRT

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Artificial Sequence

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr
440

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

H65 Human_IgGl YTE _(M252Y_S254T T256E)

156

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser



Glu

Ser

Ala

Val

Ser

65

Ala

Tyr

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Val

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

Gln

Arg

Asn

35

Ile

Lys

Leu

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

Ser

135

Lys

Leu

Leu

Thr

Val

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Val

Ala

Gly

Thr

60

Asp

Asp

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Pro

Asn

30

Glu

Tyr

Gln

Ala

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Gly

15

Ser

Trp

Ala

Asn

Thr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Gly

Phe

Val

Ala

Thr

80

Tyr

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys



Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

210

Lys

Pro

Thr

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

His

Val

Glu

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg
420

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn
425

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser
430

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Gly

240

Tyr

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met



His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

435

Pro Gly Lys

450

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

<220>
<223>

<400>

Glu

1

Ser

Ala

Val

Ser

65

Ala

Tyr

Gln

Val

Val

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Phe
130

157
451
PRT

Artificial Sequence

H65 human_IgGl_N297A

157

Gln

Arg

Asn

35

Ile

Lys

Leu

Val

Thr

115

Pro

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Leu

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Ala

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Pro

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

Ser
135

440

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser

120

Ser

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Lys

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Ala

Ser

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Ser

Thr

Val

Ala

Gly

Thr

60

Asp

Asp

Phe

Thr

Ser
140

445

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Lys

125

Gly

Pro

Asn

30

Glu

Tyr

Gln

Ala

Tyr

110

Gly

Gly

Gly

15

Ser

Trp

Ala

Asn

Thr

95

Trp

Pro

Thr

Gly

Phe

Val

Ala

Thr

80

Tyr

Gly

Ser

Ala



Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Ala

Trp

Pro

Glu

Asn

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser



Leu

Trp

385

Val

Asp

His

Pro

Thr

370

Glu

Leu

Lys

Glu

Gly
450

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

<220>
<223>

<400>

Glu

1

Ser

Ala

Val

Ser

355

Cys Leu Val Lys

Ser Asn Gly Gln
390

Asp Ser Asp Gly
405

Ser Arg Trp Gln
420

Ala Leu His Asn
435

Lys

158
451
PRT

Gly

375

Pro

Ser

Gln

His

Artificial Sequence

360

Phe

Glu

Phe

Gly

Tyr
440

H65 Human_IgGl N297Q_

158

Val Gln Leu Val Glu Ser

5

Leu Arg Leu Ser Cys Ala

20

Leu Asn Trp Val Arg Gln

35

His Ile Arg Ser Lys Thr

50

55

Val Lys Asp Arg Phe Thr

Tyr

Asn

Phe

Asn

425

Thr

Pro Ser

Asn Tyr
395

Leu Tyr
410

Val Phe

Gln Lys

Gly Gly Gly Leu

Ala

Ala

40

Asn

Val

Ser

25

Pro

Asn

Ser

10

Gly Phe

Gly Lys

Tyr Ala

Arg Asp

Asp

380

Lys

Ser

Ser

Ser

Val

Ala

Gly

Thr

60

Asp

365

Ile

Thr

Lys

Cys

Leu
445

Gln

Phe

Leu

45

Phe

Ser

Ala Val Glu

Thr Pro Pro
400

Leu Thr Vval
415

Ser Val Met
430

Ser Leu Ser

Pro Gly Gly
15

Asn Ser Phe

30

Glu Trp Val

Tyr Ala Ala

Gln Asn Thr



65

Ala

Tyr

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

Tyr

Cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Leu

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro
275

Gln

Arg

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Met

85

Arg

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

70

Asn

Gly

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Ser

Pro

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Leu

Arg

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn
280

Lys

Asp

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Thr

90

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

75

Glu

Trp

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Asp

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Thr

Gly

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly
285

Ala

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Thr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

80

Tyr

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val



His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Pro

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

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

<220>
<223>

<400>

Ala Lys

Val Ser

Tyr Lys

Thr Ile
340

Leu Pro
355

Cys Leu

Ser Asn

Asp Ser

Ser Arg
420

Ala Leu
435

Lys

159
447
PRT

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Artificial Sequence

H65 Human_TIgG2

159

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr
440

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Gln

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser



Glu

Ser

Ala

Val

Ser

65

Ala

Tyr

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Val

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

Gln

Arg

Asn

35

Ile

Lys

Leu

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Leu

Cys

Ser

Ser

180

Asn

Asn

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Ala

Leu

Gly

165

Ser

Phe

Thr

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

Cys

135

Lys

Leu

Leu

Thr

Val

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Arg

Tyr

Ser

Ser

185

Thr

Lys

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Thr

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Ser

Thr

Pro

155

Val

Ser

Thr

Val

Val

Ala

Gly

Thr

60

Asp

Asp

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Lys

125

Glu

Pro

Thr

Val

Asn

205

Arg

Pro

Asn

30

Glu

Tyr

Gln

Ala

Tyr

110

Gly

Ser

Val

Phe

Val

190

Val

Lys

Gly

15

Ser

Trp

Ala

Asn

Thr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Cys

Gly

Phe

Val

Ala

Thr

80

Tyr

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys



Val

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Pro

Val

Gly

385

Asp

Trp

210

Glu

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Cys

Phe

Val

Phe

275

Pro

Thr

Val

Thr

Arg

355

Gly

Pro

Ser

Gln

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly
420

Pro

Pro

245

Cys

Trp

Glu

Val

Asn

325

Gly

Glu

Tyr

Asn

Phe

405

Asn

Cys

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Asn

390

Leu

Val

215

Pro

Pro

Val

Val

Gln

295

Gln

Gly

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Ala

Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Pro

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Lys

Cys
425

Pro

Thr

250

Val

Val

Ser

Leu

Ala

330

Pro

Gln

Ser

Thr

Leu

410

Ser

Val

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Pro

395

Thr

Val

220

Ala

Met

His

Val

Phe

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Met

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Met

Asp

His

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu
430

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser

415

Ala

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu



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

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

<220>
<223>

<400>

Glu

1

Ser

Ala

Val

Ser

65

Ala

Tyr

Gln

Val

Ala
145

Val

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Phe

130

Leu

435

160
448
PRT

Artificial Sequence

H65 _Human_IgG4

160

Gln

Arg

Asn

35

Ile

Lys

Leu

Val

Thr

115

Pro

Gly

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Leu

Cys

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Ala

Leu

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Pro

Val
150

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Val

Cys

135

Lys

440

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser

120

Ser

Asp

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ser

Arg

Tyr

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Ala

Ser

Phe

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Ser

Thr

Pro
155

Val

Ala

Gly

Thr

60

Asp

Asp

Phe

Thr

Ser

140

Glu

445

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Lys

125

Glu

Pro

Pro

Asn

30

Glu

Tyr

Gln

Ala

Tyr

110

Gly

Ser

Val

Gly

15

Ser

Trp

Ala

Asn

Thr

95

Trp

Pro

Thr

Thr

Gly

Phe

Val

Ala

Thr

80

Tyr

Gly

Ser

Ala

Val
160



Ser

Val

Pro

Lys

Pro

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Trp

Leu

Ser

Pro

210

Pro

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val

Asn

Gln

Ser

195

Ser

Cys

Leu

Glu

Gln

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Ser

Ser

180

Ser

Asn

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Gln

Gly

Gly

165

Ser

Leu

Thr

Ser

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Ala

Gly

Gly

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Leu

Leu

Thr

Val

215

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Met

Pro

Thr

Tyr

Lys

200

Asp

Ala

Pro

Val

Val

280

Gln

Gln

Gly

Pro

Thr

360

Ser

Ser

Ser

185

Thr

Lys

Pro

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Gly

170

Leu

Tyr

Arg

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Val

Ser

Thr

Val

Phe

235

Thr

Val

Val

Ser

Leu

315

Ser

Pro

Gln

Ala

His

Ser

Cys

Glu

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Ser

Gln

Val

Val

Thr

Val

Asn

205

Ser

Gly

Met

Gln

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Phe

Val

190

Val

Lys

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Pro

175

Thr

Asp

Tyr

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Ala

Val

His

Gly

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser



Asn Gly Gln

385

370

390

375

Pro Glu Asn Asn

Ser Asp Gly Ser Phe Phe Leu

Arg Trp Gln Glu

420

Leu His Asn His

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

<220>
<223>

<400>

Glu

1

Ser

Ala

Val

Ser

65

Ala

Tyr

Val

Leu

Leu

His

50

Val

Tyr

Cys

435

lel
448
PRT

405

Gly Asn Val

Tyr Thr Gln

Artificial Sequence

Tyr

Tyr

Phe

Lys
440

Lys

Ser

Ser

425

Ser

H65 Human_IgG4 S228P_P01861

lel

Gln Leu

Arg Leu

20

Asn Trp

35

Ile Arg

Lys Asp

Leu Gln

Val Arg

Val

Ser

Val

Ser

Arg

Met

85

Arg

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Ser

Ala

Gln

Thr

55

Thr

Ser

Pro

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

Thr

Arg

410

Cys

Leu

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Thr

395

Leu

Ser

Ser

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

380

Pro

Thr

Val

Leu

Val

Ala

Gly

Thr

60

Asp

Asp

Phe

Pro

Val

Met

Ser
445

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Val

Asp

His

430

Leu

Pro

Asn

30

Glu

Tyr

Gln

Ala

Tyr

Leu

Lys

415

Glu

Gly

Gly
15

Ser

Trp

Ala

Asn

Thr

95

Trp

Asp

400

Ser

Ala

Lys

Gly

Phe

Val

Ala

Thr

80

Tyr

Gly



Gln

Val

Ala

145

Ser

Val

Pro

Lys

Pro

225

Val

Thr

Glu

Lys

Ser
305

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Pro

Phe

Pro

Val

Thr

290

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Cys

Leu

Glu

Gln

275

Lys

Leu

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Pro

Pro

245

Thr

Asn

Arg

Val

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu
310

Val

Cys

135

Lys

Leu

Leu

Thr

Val

215

Pro

Lys

Val

Tyr

Glu

295

His

Ser

120

Ser

Asp

Thr

Tyr

Lys

200

Asp

Ala

Pro

Val

Val

280

Gln

Gln

105

Ser

Arg

Tyr

Ser

Ser

185

Thr

Lys

Pro

Lys

Val

265

Asp

Phe

Asp

Ala

Ser

Phe

Gly

170

Leu

Tyr

Arg

Glu

Asp

250

Asp

Gly

Asn

Trp

Ser

Thr

Pro

155

Val

Ser

Thr

Val

Phe

235

Thr

Val

Val

Ser

Leu
315

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Lys

125

Glu

Pro

Thr

Val

Asn

205

Ser

Gly

Met

Gln

Val

285

Tyr

Gly

110

Gly

Ser

Val

Phe

Val

190

Val

Lys

Gly

Ile

Glu

270

His

Arg

Lys

Pro

Thr

Thr

Pro

175

Thr

Asp

Tyr

Pro

Ser

255

Asp

Asn

Val

Glu

Ser

Ala

Val

160

Ala

Val

His

Gly

Ser

240

Arg

Pro

Ala

Val

Tyr
320



Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

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

<220>
<223>

<400>

Lys

Lys

Ser

355

Lys

Gln

Gly

Gln

Asn

435

162
219
PRT

Val

Ala

340

Gln

Gly

Pro

Ser

Glu

420

His

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Tyr

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

Lys

Gln

Met

Pro

375

Asn

Leu

Val

Gln

Artificial Sequence

VL46_ kappa

162

Asp Ile Val Met Thr Gln Ser

1

5

Glu Pro Ala Ser Ile Ser Cys

20

Asn Gly Asn Thr Tyr Leu Glu

35

Gly Leu Pro
330

Pro Arg Glu
345

Thr Lys Asn
360

Ser Asp Ile

Tyr Lys Thr

Tyr Ser Arg
410

Phe Ser Cys
425

Lys Ser Leu
440

Ser

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Ser

Gln

Val

Val

380

Pro

Thr

Val

Leu

Pro Leu Ser Leu Pro

10

Arg Ser Ser Gln Ser

25

Trp Tyr Leu Gln Lys

40

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser
445

Val

Ile

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Leu

Thr

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Leu
15

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys

Gly

Val His Ser

30

Pro Gly Gln Ser

45



Pro

Asp

65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Gln

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

Leu

Phe

Val

Leu

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

163
218
PRT

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Ile

Gly

Ala

85

Leu

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Thr

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

VL46_lambda

163

Val

Ser

Leu

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Ser

Gly

Gly

Gly

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Phe

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Ser

Thr

Cys

Val

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Gly

Leu

Phe

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Val

Lys

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



Asp

Glu

Asn

Pro

Asp

65

Ser

Ser

Gly

Glu

Phe

145

Val

Lys

Ser

Glu

Ile

Pro

Gly

Gln

50

Arg

Arg

His

Gln

Glu

130

Tyr

Lys

Tyr

His

Lys

Val

Ala

Asn

35

Leu

Phe

Val

Leu

Pro

115

Leu

Pro

Ala

Ala

Arg

195

Thr

Met

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Lys

Gln

Gly

Gly

Ala

180

Ser

Val

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Ala

Ala

Val

165

Ser

Tyr

Ala

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ala

Asn

Val

150

Glu

Ser

Ser

Pro

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Pro

Lys

135

Thr

Thr

Tyr

Cys

Thr

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Ser

120

Ala

Val

Thr

Leu

Gln

200

Glu

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Val

Thr

Ala

Thr

Ser

185

Val

Cys

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Thr

Leu

Trp

Pro

170

Leu

Thr

Ser

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Leu

Val

Lys

155

Ser

Thr

His

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Phe

Cys

140

Ala

Lys

Pro

Glu

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Asp

Gln

Glu

Gly
205

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Pro

Ile

Ser

Ser

Gln

190

Ser

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Ser

Ser

Ser

Asn

175

Trp

Thr

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Ser

Asp

Pro

160

Asn

Lys

Val



210

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

<220>
<223>

<400>

164
219
PRT

215

Artificial Sequence

VL47 kappa

164

Asp Ile Val

1

Asp

Asn

Pro

Asp

65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Pro

Gly

Gln

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Ala

Asn

35

Arg

Phe

Val

Leu

Val

115

Lys

Arg

Asn

Met

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Gly

Ala

Gln

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Val

120

Ser

Gln

Val

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Phe

Val

Trp

Thr

Ser

10

Ser

Gln

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Asn

Ser

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Ser

Asn

Ala

Lys

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Asp

Asn

Leu

Asp

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Gln

160

Ser



165

Thr Tyr Ser Leu Ser Ser Thr

180

Lys His Lys Val Tyr Ala Cys

195

Pro Val Thr Lys Ser Phe Asn

210

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

<220>
<223>

<400>

165
218
PRT

215

Artificial Sequence

VL47 lambda

165

Asp Ile Val

1

Asp

Asn

Pro

Asp

65

Ser

Ser

Gly

Pro

Gly

Gln

50

Arg

Arg

His

Gln

Ala

Asn

35

Arg

Phe

Val

Leu

Pro

Met

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Lys

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ala

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Pro

Leu

Glu

200

Arg

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Ser

Thr
185

Val

Gly

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Val

170

Leu

Thr

Glu

Ser

10

Ser

Gln

Asn

Thr

Val

90

Gly

Thr

175

Ser Lys Ala Asp Tyr Glu

190

His Gln Gly Leu Ser Ser

Cys

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Leu

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Phe

205

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Pro

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Ser

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Ser



Glu

Phe

145

Val

Lys

Ser

Glu

Glu

130

Tyr

Lys

Tyr

His

Lys
210

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

<220>
<223>

<400>

115

Leu

Pro

Ala

Ala

Arg

195

Thr

166
219
PRT

Gln

Gly

Gly

Ala

180

Ser

Val

Ala

Ala

Val

165

Ser

Tyr

Ala

Asn

Val

150

Glu

Ser

Ser

Pro

Lys

135

Thr

Thr

Tyr

Cys

Thr
215

Artificial Sequence

VL46_G34A kappa

166

Asp Ile Val Met

1

Glu Pro Ala

Asn Ala Asn

35

Pro Gln Leu

50

Asp Arg Phe

Ser

20

Thr

Leu

Ser

Thr

5

Ile

Tyr

Ile

Gly

Gln

Ser

Leu

Tyr

Ser

Ser

Cys

Glu

Thr

55

Gly

120

Ala

Val

Thr

Leu

Gln

200

Glu

Pro

Arg

Trp

40

Val

Ser

Thr

Ala

Thr

Ser

185

Val

Cys

Leu

Ser

25

Tyr

Ser

Gly

Leu

Trp

Pro

170

Leu

Thr

Ser

Ser

10

Ser

Leu

Asn

Thr

Val

Lys

155

Ser

Thr

His

Leu

Gln

Gln

Arg

Asp

Cys

140

Ala

Lys

Pro

Glu

Pro

Ser

Lys

Phe

60

Phe

125

Leu

Asp

Gln

Glu

Gly
205

Val

Ile

Pro

45

Ser

Thr

Ile

Ser

Ser

Gln

190

Ser

Thr

Val

30

Gly

Gly

Leu

Ser

Ser

Asn

175

Trp

Thr

Leu

15

His

Gln

Val

Lys

Asp

Pro

160

Asn

Lys

Val

Gly

Ser

Ser

Pro

Ile



65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Arg

His

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

Val

Leu

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

167
218
PRT

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Ala

85

Leu

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

VL46_G34A lambda

167

Leu

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Gly

Gly

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Cys

Val

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Phe

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

80

Gly

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser

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

1

5

10

15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser



Asn

Pro

Asp

65

Ser

Ser

Gly

Glu

Phe

145

Val

Lys

Ser

Glu

Ala

Gln

50

Arg

Arg

His

Gln

Glu

130

Tyr

Lys

Tyr

His

Lys
210

<210>
<211>
<212>

Asn

35

Leu

Phe

Val

Leu

Pro

115

Leu

Pro

Ala

Ala

Arg

195

Thr

168
219
PRT

20

Thr

Leu

Ser

Glu

Pro

100

Lys

Gln

Gly

Gly

Ala

180

Ser

Val

Tyr

Ile

Gly

Ala

85

Leu

Ala

Ala

Ala

Val

165

Ser

Tyr

Ala

Leu

Tyr

Ser

70

Glu

Thr

Ala

Asn

Val

150

Glu

Ser

Ser

Pro

Glu

Thr

55

Gly

Asp

Phe

Pro

Lys

135

Thr

Thr

Tyr

Cys

Thr
215

Trp

40

Val

Ser

Leu

Gly

Ser

120

Ala

Val

Thr

Leu

Gln

200

Glu

25

Tyr

Ser

Gly

Gly

Gly

105

Val

Thr

Ala

Thr

Ser

185

Val

Cys

Leu

Asn

Thr

Val

90

Gly

Thr

Leu

Trp

Pro

170

Leu

Thr

Ser

Gln

Arg

Asp

75

Tyr

Thr

Leu

Val

Lys

155

Ser

Thr

His

Lys

Phe

60

Phe

Tyr

Lys

Phe

Cys

140

Ala

Lys

Pro

Glu

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Asp

Gln

Glu

Gly
205

30

Gly

Gly

Leu

Phe

Glu

110

Pro

Ile

Ser

Ser

Gln

190

Ser

Gln

Val

Lys

Gln

95

Ile

Ser

Ser

Ser

Asn

175

Trp

Thr

Ser

Pro

Ile

80

Gly

Lys

Ser

Asp

Pro

160

Asn

Lys

Val



<213>

<220>
<223>

<400>

Artificial Sequence

VL46_G34S kappa

168

Asp Ile Val Met

1

Glu

Asn

Pro

Asp

65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Thr

Pro

Ser

Gln

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Tyr

Ala

Asn

35

Leu

Phe

Val

Leu

Val

115

Lys

Arg

Asn

Ser

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu
180

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Gly

Ala

Gln

165

Ser

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Val

120

Ser

Gln

Val

Leu

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Phe

Val

Trp

Thr

Thr
185

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Asn

Ser

Ala

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Ser

Asn

Ala

Lys

Asp
190

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Gln

160

Ser

Glu



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

195

200

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

169
218
PRT

215

Artificial Sequence

VL46_G34S lambda

169

Asp Ile Val Met

1

Glu

Asn

Pro

Asp

65

Ser

Ser

Gly

Glu

Pro

Ser

Gln

50

Arg

Arg

His

Gln

Glu
130

Ala Ser
20

Asn Thr
35

Leu Leu

Phe Ser

Val Glu

Leu Pro
100

Pro Lys
115

Leu Gln

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Ala

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ala

Asn

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Pro

Lys
135

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Ser

120

Ala

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Val

Thr

Ser

10

Ser

Leu

Asn

Thr

Val

90

Thr

Leu

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Leu

Val

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Phe

Cys
140

205

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Pro

Ile

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Ser

Ser

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Ser

Asp



Phe

145

Val

Lys

Ser

Glu

Tyr

Lys

Tyr

His

Lys
210

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

<220>
<223>

<400>

Pro

Ala

Ala

Arg

195

Thr

170
219
PRT

Gly

Gly

Ala

180

Ser

Val

Ala

Val

165

Ser

Tyr

Ala

Val

150

Glu

Ser

Ser

Pro

Thr

Thr

Tyr

Cys

Thr
215

Artificial Sequence

V0L46_G34T kappa

170

Asp Ile Val Met

1

Glu

Asn

Pro

Thr

Ala

Asn
35

Pro Gln Leu

Asp
65

Ser

50

Arg

Arg

Phe

Val

Ser

20

Thr

Leu

Ser

Glu

Thr

Ile

Tyr

Ile

Gly

Ala
85

Gln

Ser

Leu

Tyr

Ser

70

Glu

Ser

Cys

Glu

Thr

55

Gly

Asp

Val

Thr

Leu

Gln

200

Glu

Pro

Arg

Trp

40

Val

Ser

Leu

Ala

Thr

Ser

185

Val

Cys

Leu

Ser

25

Tyr

Ser

Gly

Gly

Trp

Lys Ala

155

Pro Ser Lys

170

Leu

Asp

Gln

Thr Pro Glu

Thr His Glu

Ser

Ser

10

Ser

Leu

Asn

Thr

Val
90

Leu

Gln

Gln

Arg

Asp

75

Tyr

Pro

Ser

Lys

Phe

60

Phe

Tyr

Ser

Ser

Gln
190

Ser

Asn
175

Trp

Gly Ser Thr

205

Val

Ile

Pro

45

Ser

Thr

Cys

Thr

Val

30

Gly

Gly

Leu

Phe

Leu

15

His

Gln

Val

Lys

Gln
95

Pro

160

Asn

Lys

Val

Gly

Ser

Ser

Pro

Ile

80

Gly



Ser

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

His

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

Leu

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

171
218
PRT

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Leu

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

VL46_G34T lambda

171

Asp Ile Val Met Thr Gln Ser

1

5

Glu Pro Ala Ser Ile Ser Cys

20

Asn Thr Asn Thr Tyr Leu Glu

35

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Pro

Arg

Trp
40

Gly Gly Thr Lys Val
105

Phe Ile Phe Pro Pro
125

Val Val Cys Leu Leu
140

Trp Lys Val Asp Asn
155

Thr Glu Gln Asp Ser
170

Thr Leu Ser Lys Ala
185

Val Thr His Gln Gly
205

Gly Glu Cys

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser

Leu Ser Leu Pro Val Thr Leu Gly

10

15

Ser Ser Gln Ser Ile Val His Ser

25

30

Tyr Leu Gln Lys Pro Gly Gln Ser

45



Pro

Asp

65

Ser

Ser

Gly

Glu

Phe

145

Val

Lys

Ser

Glu

Gln

50

Arg

Arg

His

Gln

Glu

130

Tyr

Lys

Tyr

His

Lys
210

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

<220>
<223>

<400>

Leu

Phe

Val

Leu

Pro

115

Leu

Pro

Ala

Ala

Arg

195

Thr

172
219
PRT

Leu

Ser

Glu

Pro

100

Lys

Gln

Gly

Gly

Ala

180

Ser

Val

Ile

Gly

Ala

85

Leu

Ala

Ala

Ala

Val

165

Ser

Tyr

Ala

Tyr

Ser

70

Glu

Thr

Ala

Asn

Val

150

Glu

Ser

Ser

Pro

Thr

55

Gly

Asp

Phe

Pro

Lys

135

Thr

Thr

Tyr

Cys

Thr
215

Artificial Sequence

VL46_N33Q kappa

172

Val

Ser

Leu

Gly

Ser

120

Ala

Val

Thr

Leu

Gln

200

Glu

Ser

Gly

Gly

Gly

105

Val

Thr

Ala

Thr

Ser

185

Val

Cys

Asn

Thr

Val

90

Gly

Thr

Leu

Trp

Pro

170

Leu

Thr

Ser

Arg

Asp

75

Tyr

Thr

Leu

Val

Lys

155

Ser

Thr

His

Phe

60

Phe

Tyr

Lys

Phe

Cys

140

Ala

Lys

Pro

Glu

Ser

Thr

Cys

Val

Pro

125

Leu

Asp

Gln

Glu

Gly
205

Gly

Leu

Phe

Glu

110

Pro

Ile

Ser

Ser

Gln

190

Ser

Val

Lys

Gln

95

Ile

Ser

Ser

Ser

Asn

175

Trp

Thr

Pro

Ile

80

Gly

Lys

Ser

Asp

Pro

160

Asn

Lys

Val



Asp

Glu

Gln

Pro

Asp

65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Ile

Pro

Gly

Gln

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Tyr

His

Val

Val

Ala

Asn

35

Leu

Phe

Val

Leu

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

Met

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



210

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

<220>
<223>

<400>

173
218
PRT

215

Artificial Sequence

VL46_N33Q lambda

173

Asp Ile Val Met

1

Glu

Gln

Pro

Asp

65

Ser

Ser

Gly

Glu

Phe

145

Val

Pro

Gly

Gln

50

Arg

Arg

His

Gln

Glu

130

Tyr

Lys

Ala

Asn

35

Leu

Phe

Val

Leu

Pro

115

Leu

Pro

Ala

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Lys

Gln

Gly

Gly

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Ala

Ala

Val

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ala

Asn

Val

150

Glu

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Pro

Lys

135

Thr

Thr

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Ser

120

Ala

Val

Thr

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Val

Thr

Ala

Thr

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Thr

Leu

Trp

Pro

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Leu

Val

Lys

155

Ser

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Phe

Cys

140

Ala

Lys

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Asp

Gln

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Pro

Ile

Ser

Ser

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Ser

Ser

Ser

Asn

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Ser

Asp

Pro

160

Asn



165

Lys Tyr Ala Ala Ser
180

Ser His Arg Ser Tyr
195

Glu Lys Thr Val Ala
210

<210> 174
<211> 219
<212> PRT
<213>

<220>
<223>

<400> 174
Asp Ile Val Met Thr
1 5

Glu Pro Ala Ser Ile
20

Gln Ala Asn Thr Tyr
35

Pro Gln Leu Leu Ile
50

Asp Arg Phe Ser Gly
65

Ser Arg Val Glu Ala
85

Ser His Leu Pro Leu
100

Arg Thr Val Ala Ala

Ser

Ser

Pro

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Tyr

Cys

Thr
215

Artificial Sequence

VL46_N33Q_G34A kappa

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Ser

Leu

Gln

200

Glu

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Val

Ser
185

Val

Cys

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Phe

170

Leu

Thr

Ser

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Ile

175

Thr Pro Glu Gln Trp Lys

190

His Glu Gly Ser Thr Val

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Pro

205

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Ser

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Asp

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu



Gln

Tyr

145

Ser

Thr

Lys

Pro

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

115 120

Lys Ser Gly Thr Ala Ser
135

Arg Glu Ala Lys Val Gln
150

Asn Ser Gln Glu Ser Val
165

Ser Leu Ser Ser Thr Leu
180

Lys Val Tyr Ala Cys Glu
195 200

Thr Lys Ser Phe Asn Arg
215

175
218
PRT
Artificial Sequence

VL46_N33Q_G34A lambda

175

Asp Ile Val Met Thr Gln Ser Pro

1

5

Glu Pro Ala Ser Ile Ser Cys Arg

20

Gln Ala Asn Thr Tyr Leu Glu Trp

35 40

Pro Gln Leu Leu Ile Tyr Thr Val

50

55

Asp Arg Phe Ser Gly Ser Gly Ser

Val

Trp

Thr

Thr

185

Val

Gly

Leu

Ser

25

Tyr

Ser

Gly

Val

Lys

Glu

170

Leu

Thr

Glu

Ser

10

Ser

Leu

Asn

Thr

Cys

Val

155

Gln

Ser

His

Cys

Leu

Gln

Gln

Arg

Asp

Leu

140

Asp

Asp

Lys

Gln

Pro

Ser

Lys

Phe

60

Phe

125

Leu

Asn

Ser

Ala

Gly
205

Val

Ile

Pro

45

Ser

Thr

Asn

Ala

Lys

Asp

190

Leu

Thr

Val

30

Gly

Gly

Leu

Asn

Leu

Asp

175

Tyr

Ser

Leu

15

His

Gln

Val

Lys

Phe

Gln

160

Ser

Glu

Ser

Gly

Ser

Ser

Pro

Ile



65

Ser

Ser

Gly

Glu

Phe

145

Val

Lys

Ser

Glu

Arg

His

Gln

Glu

130

Tyr

Lys

Tyr

His

Lys
210

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

<220>
<223>

<400>

Val

Leu

Pro

115

Leu

Pro

Ala

Ala

Arg

195

Thr

176
219
PRT

Glu

Pro

100

Lys

Gln

Gly

Gly

Ala

180

Ser

Val

Ala

85

Leu

Ala

Ala

Ala

Val

165

Ser

Tyr

Ala

70

Glu

Thr

Ala

Asn

Val

150

Glu

Ser

Ser

Pro

Asp

Phe

Pro

Lys

135

Thr

Thr

Tyr

Cys

Thr
215

Artificial Sequence

VL46_N33D kappa

176

Leu

Gly

Ser

120

Ala

Val

Thr

Leu

Gln

200

Glu

Gly

Gly

105

Val

Thr

Ala

Thr

Ser

185

Val

Cys

Val

90

Gly

Thr

Leu

Trp

Pro

170

Leu

Thr

Ser

75

Tyr

Thr

Leu

Val

Lys

155

Ser

Thr

His

Tyr

Lys

Phe

Cys

140

Ala

Lys

Pro

Glu

Cys

Val

Pro

125

Leu

Asp

Gln

Glu

Gly
205

Phe

Glu

110

Pro

Ile

Ser

Ser

Gln

190

Ser

Gln

95

Ile

Ser

Ser

Ser

Asn

175

Trp

Thr

80

Gly

Lys

Ser

Asp

Pro

160

Asn

Lys

Val

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

1

5

10

15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser



Asp

Pro

Asp

65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Gly

Gln

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

<210>
<211>
<212>

Asn

35

Leu

Phe

Val

Leu

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

177
218
PRT

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Tyr

Ile

Gly

Ala

85

Leu

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Glu

Thr

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Trp

40

Val

Ser

Leu

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

25

Tyr

Ser

Gly

Gly

Gly

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Leu

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Lys

Phe

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Asn

Ser

Ala

Gly
205

30

Gly

Gly

Leu

Phe

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Gln

Val

Lys

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



<213>

<220>
<223>

<400>

Artificial Sequence

VL46_N33D lambda

177

Asp Ile Val Met

1

Glu

Asp

Pro

Asp

65

Ser

Ser

Gly

Glu

Phe

145

Val

Lys

Pro

Gly

Gln

50

Arg

Arg

His

Gln

Glu

130

Tyr

Lys

Tyr

Ala

Asn

35

Leu

Phe

Val

Leu

Pro

115

Leu

Pro

Ala

Ala

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Lys

Gln

Gly

Gly

Ala
180

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Ala

Ala

Val

165

Ser

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ala

Asn

Val

150

Glu

Ser

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Pro

Lys

135

Thr

Thr

Tyr

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Ser

120

Ala

Val

Thr

Leu

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Val

Thr

Ala

Thr

Ser
185

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Thr

Leu

Trp

Pro

170

Leu

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Leu

Val

Lys

155

Ser

Thr

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Phe

Cys

140

Ala

Lys

Pro

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Asp

Gln

Glu

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Pro

Ile

Ser

Ser

Gln
190

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Ser

Ser

Ser

Asn

175

Trp

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Ser

Asp

Pro

160

Asn

Lys



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

195

200

Glu Lys Thr Val Ala Pro Thr Glu Cys Ser

210

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

<220>
<223>

<400>

178
219
PRT

215

Artificial Sequence

VL46_N33S kappa

178

Asp Ile Val Met

1

Glu

Ser

Pro

Asp

65

Ser

Ser

Arg

Gln

Pro

Gly

Gln

50

Arg

Arg

His

Thr

Leu
130

Ala Ser
20

Asn Thr
35

Leu Leu

Phe Ser

Val Glu

Leu Pro
100

Val Ala
115

Lys Ser

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Gly

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Ser

Ala
135

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Val

120

Ser

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Phe

Val

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Ile

Val

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Pro

Leu
140

205

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Ser

Asn

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Asp

Asn

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe



Tyr Pro
145

Ser Gly

Thr Tyr

Lys His

Pro Val
210

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

<220>
<223>

<400>
Asp Ile
1

Glu Pro

Ser Gly

Pro Gln
50

Asp Arg
65

Ser Arg

Arg Glu

Asn Ser

Ser Leu
180

Lys Val
195

Thr Lys

179
218
PRT

Ala

Gln

165

Ser

Tyr

Ser

Lys

150

Glu

Ser

Ala

Phe

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

VL46_N33S lambda

179

Val Met

Ala Ser
20

Asn Thr

35

Leu Leu

Phe Ser

Val Glu

Thr

Ile

Tyr

Ile

Gly

Ala
85

Gln

Ser

Leu

Tyr

Ser

70

Glu

Ser

Cys

Glu

Thr

55

Gly

Asp

Gln

Val

Leu

Glu

200

Arg

Pro

Arg

Trp

40

Val

Ser

Leu

Trp

Thr

Thr

185

Val

Gly

Leu

Ser

25

Tyr

Ser

Gly

Gly

Lys

Glu

170

Leu

Thr

Glu

Ser

10

Ser

Leu

Asn

Thr

Val
90

Val

155

Gln

Ser

His

Cys

Leu

Gln

Gln

Arg

Asp

75

Tyr

Asp

Asp

Lys

Gln

Pro

Ser

Lys

Phe

60

Phe

Tyr

Asn

Ser

Ala

Ala

Lys

Asp
190

Leu

Asp
175

Tyr

Gly Leu Ser

205

Val

Ile

Pro

45

Ser

Thr

Cys

Thr

Val

30

Gly

Gly

Leu

Phe

Leu

15

His

Gln

Val

Lys

Gln
95

Gln

160

Ser

Glu

Ser

Gly

Ser

Ser

Pro

Ile

80

Gly



Ser

Gly

Glu

Phe

145

Val

Lys

Ser

Glu

His

Gln

Glu

130

Tyr

Lys

Tyr

His

Lys
210

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

<220>
<223>

<400>

Leu

Pro

115

Leu

Pro

Ala

Ala

Arg

195

Thr

180
219
PRT

Pro

100

Lys

Gln

Gly

Gly

Ala

180

Ser

Val

Leu

Ala

Ala

Ala

Val

165

Ser

Tyr

Ala

Thr

Ala

Asn

Val

150

Glu

Ser

Ser

Pro

Phe

Pro

Lys

135

Thr

Thr

Tyr

Cys

Thr
215

Artificial Sequence

VL46_N33T kappa

180

Asp Ile Val Met Thr Gln Ser

1

5

Glu Pro Ala Ser Ile Ser Cys

20

Thr Gly Asn Thr Tyr Leu Glu

35

Gly Gly Gly Thr Lys Val Glu
105 110

Ser Val Thr Leu Phe Pro Pro
120 125

Ala Thr Leu Val Cys Leu Ile
140

Val Ala Trp Lys Ala Asp Ser
155

Thr Thr Pro Ser Lys Gln Ser
170

Leu Ser Leu Thr Pro Glu Gln
185 190

Gln Val Thr His Glu Gly Ser
200 205

Glu Cys Ser

Ile

Ser

Ser

Ser

Asn

175

Trp

Thr

Lys

Ser

Asp

Pro

160

Asn

Lys

Val

Pro Leu Ser Leu Pro Val Thr Leu Gly

10

15

Arg Ser Ser Gln Ser Ile Val His Ser

25 30

Trp Tyr Leu Gln Lys Pro Gly Gln Ser

40 45



Pro

Asp

65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Gln

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

Leu

Phe

Val

Leu

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

181
218
PRT

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Ile

Gly

Ala

85

Leu

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Thr

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

VL46_N33T lambda

181

Val

Ser

Leu

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Ser

Gly

Gly

Gly

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Phe

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Ser

Thr

Cys

Val

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Gly

Leu

Phe

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Val

Lys

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



Asp

Glu

Thr

Pro

Asp

65

Ser

Ser

Gly

Glu

Phe

145

Val

Lys

Ser

Glu

Ile

Pro

Gly

Gln

50

Arg

Arg

His

Gln

Glu

130

Tyr

Lys

Tyr

His

Lys

Val

Ala

Asn

35

Leu

Phe

Val

Leu

Pro

115

Leu

Pro

Ala

Ala

Arg

195

Thr

Met

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Lys

Gln

Gly

Gly

Ala

180

Ser

Val

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Ala

Ala

Val

165

Ser

Tyr

Ala

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ala

Asn

Val

150

Glu

Ser

Ser

Pro

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Pro

Lys

135

Thr

Thr

Tyr

Cys

Thr

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Ser

120

Ala

Val

Thr

Leu

Gln

200

Glu

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Val

Thr

Ala

Thr

Ser

185

Val

Cys

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Thr

Leu

Trp

Pro

170

Leu

Thr

Ser

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Leu

Val

Lys

155

Ser

Thr

His

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Phe

Cys

140

Ala

Lys

Pro

Glu

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Asp

Gln

Glu

Gly
205

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Pro

Ile

Ser

Ser

Gln

190

Ser

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Ser

Ser

Ser

Asn

175

Trp

Thr

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Ser

Asp

Pro

160

Asn

Lys

Val



210

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

<220>
<223>

<400>

182
219
PRT

215

Artificial Sequence

VL46_S28N kappa

182

Asp Ile Val Met

1

Glu

Asn

Pro

Asp

65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Pro

Gly

Gln

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Ala

Asn

35

Leu

Phe

Val

Leu

Val

115

Lys

Arg

Asn

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Gly

Ala

Gln

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Val

120

Ser

Gln

Val

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Phe

Val

Trp

Thr

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Pro

Asn

Lys

Phe

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Asn

Ser

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Ser

Asn

Ala

Lys

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Asp

Asn

Leu

Asp

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Gln

160

Ser



165

Thr Tyr Ser Leu Ser Ser Thr

180

Lys His Lys Val Tyr Ala Cys

195

Pro Val Thr Lys Ser Phe Asn

210

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

<220>
<223>

<400>

183
218
PRT

215

Artificial Sequence

VL46_S28N lambda

183

Asp Ile Val Met

1

Glu

Asn

Pro

Asp

65

Ser

Ser

Gly

Pro

Gly

Gln

50

Arg

Arg

His

Gln

Ala Ser
20

Asn Thr
35

Leu Leu

Phe Ser

Val Glu

Leu Pro

100

Pro Lys

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Ala

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ala

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Pro

Leu

Glu

200

Arg

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

Ser

Thr
185

Val

Gly

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Val

170

Leu

Thr

Glu

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Thr

175

Ser Lys Ala Asp Tyr Glu

190

His Gln Gly Leu Ser Ser

Cys

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Leu

Pro

Asn

Lys

Phe

60

Phe

Tyr

Lys

Phe

205

Val

Ile

Pro

45

Ser

Thr

Cys

Val

Pro

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Pro

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Ser

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

Ser



Glu

Phe

145

Val

Lys

Ser

Glu

Glu

130

Tyr

Lys

Tyr

His

Lys
210

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

<220>
<223>

<400>

115 120

Leu Gln Ala Asn Lys Ala
135

Pro Gly Ala Val Thr Val
150

Ala Gly Val Glu Thr Thr
165

Ala Ala Ser Ser Tyr Leu
180

Arg Ser Tyr Ser Cys Gln
195 200

Thr Val Ala Pro Thr Glu
215

184

219

PRT

Artificial Sequence

*VL46_G34A_S28N kappa

184

Asp Ile Val Met Thr Gln Ser Pro

1

5

Glu Pro Ala Ser Ile Ser Cys Arg

20

Asn Ala Asn Thr Tyr Leu Glu Trp

35 40

Pro Gln Leu Leu Ile Tyr Thr Val

50

55

Asp Arg Phe Ser Gly Ser Gly Ser

Thr

Ala

Thr

Ser

185

Val

Cys

Leu

Ser

25

Tyr

Ser

Gly

Leu

Trp

Pro

170

Leu

Thr

Ser

Ser

10

Ser

Leu

Asn

Thr

Val

Lys

155

Ser

Thr

His

Leu

Gln

Gln

Arg

Asp

Cys

140

Ala

Lys

Pro

Glu

Pro

Asn

Lys

Phe

60

Phe

125

Leu

Asp

Gln

Glu

Gly
205

Val

Ile

Pro

45

Ser

Thr

Ile

Ser

Ser

Gln

190

Ser

Thr

Val

30

Gly

Gly

Leu

Ser

Ser

Asn

175

Trp

Thr

Leu

15

His

Gln

Val

Lys

Asp

Pro

160

Asn

Lys

Val

Gly

Ser

Ser

Pro

Ile



65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Arg

His

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

Val

Leu

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

185
218
PRT

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Ala

85

Leu

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

VL46_G34A_S28N lambda

185

Leu

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Gly

Gly

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Cys

Val

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Phe

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

80

Gly

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser

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

1

5

10

15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Asn Ile Val His Ser



Asn

Pro

Asp

65

Ser

Ser

Gly

Glu

Phe

145

Val

Lys

Ser

Glu

Ala

Gln

50

Arg

Arg

His

Gln

Glu

130

Tyr

Lys

Tyr

His

Lys
210

Asn

35

Leu

Phe

Val

Leu

Pro

115

Leu

Pro

Ala

Ala

Arg

195

Thr

20

Thr

Leu

Ser

Glu

Pro

100

Lys

Gln

Gly

Gly

Ala

180

Ser

Val

Tyr

Ile

Gly

Ala

85

Leu

Ala

Ala

Ala

Val

165

Ser

Tyr

Ala

Leu

Tyr

Ser

70

Glu

Thr

Ala

Asn

Val

150

Glu

Ser

Ser

Pro

Glu

Thr

55

Gly

Asp

Phe

Pro

Lys

135

Thr

Thr

Tyr

Cys

Thr
215

Trp

40

Val

Ser

Leu

Gly

Ser

120

Ala

Val

Thr

Leu

Gln

200

Glu

25

Tyr

Ser

Gly

Gly

Gly

105

Val

Thr

Ala

Thr

Ser

185

Val

Cys

Leu

Asn

Thr

Val

90

Gly

Thr

Leu

Trp

Pro

170

Leu

Thr

Ser

Gln

Arg

Asp

75

Tyr

Thr

Leu

Val

Lys

155

Ser

Thr

His

Lys

Phe

60

Phe

Tyr

Lys

Phe

Cys

140

Ala

Lys

Pro

Glu

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Asp

Gln

Glu

Gly
205

30

Gly

Gly

Leu

Phe

Glu

110

Pro

Ile

Ser

Ser

Gln

190

Ser

Gln

Val

Lys

Gln

95

Ile

Ser

Ser

Ser

Asn

175

Trp

Thr

Ser

Pro

Ile

80

Gly

Lys

Ser

Asp

Pro

160

Asn

Lys

Val



