SEQUENCE LISTING
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Shanghai Hengrui Pharmaceutical Co., Ltd.

<120> PHARMACEUTICAL COMPOSITION COMPRISING ANTIBODY-DRUG CONJUGATE,
AND USE OF PHARMACEUTICAL COMPOSITION
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<140> PCT/CN2021/122031
<141> 2021-09-30
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<151> 2020-09-30

<150> 202111069020.0
<151> 2021-09-13

<160> 55
<170> PatentIn 3.5

<210> 1

<211> 261

<212> PRT

<213> Homo sapiens

<220>
<223> C(Claudinl8.2 protein

<400> 1
Met Ala Val Thr Ala Cys Gln Gly Leu Gly Phe Val Val Ser Leu Ile
1 5 10 15
Gly Ile Ala Gly Ile Ile Ala Ala Thr Cys Met Asp Gln Trp Ser Thr
20 25 30
Gln Asp Leu Tyr Asn Asn Pro Val Thr Ala Val Phe Asn Tyr Gln Gly
35 40 45
Leu Trp Arg Ser Cys Val Arg Glu Ser Ser Gly Phe Thr Glu Cys Arg
50 55 60
Gly Tyr Phe Thr Leu Leu Gly Leu Pro Ala Met Leu Gln Ala Val Arg
65 70 75 80
Ala Leu Met Ile Val Gly Ile Val Leu Gly Ala Ile Gly Leu Leu Val
85 90 95
Ser Ile Phe Ala Leu Lys Cys Ile Arg Ile Gly Ser Met Glu Asp Ser
100 105 110
Ala Lys Ala Asn Met Thr Leu Thr Ser Gly Ile Met Phe Ile Val Ser
115 120 125
Gly Leu Cys Ala Ile Ala Gly Val Ser Val Phe Ala Asn Met Leu Val
130 135 140
Thr Asn Phe Trp Met Ser Thr Ala Asn Met Tyr Thr Gly Met Gly Gly
145 150 155 160
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Met Val Gln

Val Gly Trp
Ala
195

Tyr

Cys Ile

Val Ser
210
Phe Lys Ala
225
Tyr

Asp Gly

Lys His Asp

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

3350
DNA
Homo

<220>

<223> Clau

<400> 2

agaattgcgc
tgactgcctg
ctgccacctg
ttttcaacta
gccggggcta
tgatcgtagg
gcatccgcat
tcatgttcat
tggtgactaa
agactgttca
gcctcacact
aaaccaacta
gaggcttcaa
gaggtgcccg
gctctaagac
gagatcccat
atttcatctt
cataaaacag
ttettttttt
acattttgat
tctatttccc
tattttctgc
ctgaagaaga
tcttacactg
acctttctac
gctctccact
aattattttt
gatacactat

Thr Val
165
Val Ala
180
Cys Arg

His Ala

Ser Thr

Gln
Gly
Gly
Ser

Gly

Thr Arg

Gly Leu
Ala
200
His

Leu

Gly
215

Phe Gly

230

Ala
245
Val

Gly

Tyr
260

sapiens

dinl8.2

tgtccacttg
tcagggcttg
catggaccag
ccaggggctg
cttcaccctg
catcgtcctg
tggcagcatg
tgtctcaggt
cttctggatg
gaccaggtac
aattgggggt
caaagccgtt
ggccagcact
cacagaggac
ctctcagcac
ctagatttct
tggagaggcc
ctgagttatt
aaatataact
gatttagaca
agcttatccc
tgtttgaatt
agcaataaga
tgatcttaaa
tgctgttgac
ggagtcctct
tttaatttaa
ctctgtgaaa

Arg

Thr Glu

tcgtgtggcet
gggttcgtgg
tggagcaccc
tggcgctcct
ctggggctgc
ggtgccattg
gaggactctg
ctttgtgcaa
tccacagcta
acatttggtg
gtgatgatgt
tcttatcatg
ggctttgggt
gaggtacaat
gggcggaaga
tcttgetttt
aaatggtctt
tatgaattag
ttctactctg
gactccccct
caagaaaact
ttgtctcccc
gaaagatatt
agttaccaaa
atcttcttat
ttctgtcgceg
gtcctaaata
tagcctcacc

Thr Phe
170

Leu

Tyr
Thr Ile
185
Pro

Glu Glu

Ser Val Ala
Thr
235

Val

Ser Asn

Glu
250

Asp

ctgtgtcgac
tttcactgat
aagacttgta
gtgtccgaga
cagccatgct
gcctecctggt
ccaaagccaa
ttgctggagt
acatgtacac
cggctctgtt
gcatcgcctg
cctcaggcca
ccaacaccaa
cttatccttc
aactcccgga
gactcacagc
agcctcagtc
aggctatagc
atgagagaat
cttcctccta
tttgaaagga
acccccaact
tgtaatctct
ccaaagtcat
tacagcaaca
ggtcagaaat
tagttaaaat
cctacatgtg
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Gly Ala Ala
Val
190

Tyr

Gly Gly

Thr Asn
205
Tyr Lys Pro
220
Lys

Asn Lys

Gln Ser Tyr

actgtgcgcc
tgggattgcg
caacaacccc
gagctctggc
gcaggcagtg
atccatcttt
catgacactg
gtctgtgttt
cggcatgggt
cgtgggctgg
ccggggectg
cagtgttgcc
aaacaagaag
caagcacgac
gagctcaccc
tggaagttag
tctgtctcta
tcacattttc
gtggttttaa
gtcaataaac
aagagtagac
tggctagtaa
ccagcccatg
tttcagtttg
ccattctagg
tgtccctaga
aaataatgtt

gatagaagga

Leu Phe
175
Met Met

Lys Ala

Gly Gly
Ile
240
Ser

Lys

Pro
255

accatggccg
ggcatcattg
gtaacagctg
ttcaccgagt
cgagccctga
gccctgaaat
acctccggga
gccaacatgc
gggatggtgc
gtcgctggag
gcaccagaag
tacaagcctg
atatacgatg
tatgtgtaat
aaaaaacaag
aaaagcctcg
aatattccac
aatcctctat
tctctctctce
ccattgatga
ccaaagatgt
taaacactta
atctcggttt
aggcaaccaa
agtttcctga
tgaatgagaa
ttagtaaaat
aatgaaaaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



taattgcttt
tgaaaagctc
gatagtaagt
taatcctagc
tagcctgggc

gtcatggtgg
tgagcccagg
tgacatagcg
aggaagtagg
aatgtttcca
tagcactttc
ctcactttcc
caagtagctg
ctgagagctg
aaaactgaaa
gcagaaagtc
ggccccctag
caggggaact
atgaaagtga
tatgtctggg
agcagtgagc
gtatttgtgg
aaaaaagaaa
tctggatttg
cccttctacc
gtttttaatt
gattgtgctt
acctgaatgt

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

3

120
PRT
Mus

<220>
<223>

<400> 3
Glu Vval Gln
1
Ser Leu Lys
His
35
Ile

Gly Ile

Ala Tyr
50
Lys Gly
65
Leu

Arg

Gln Met

Ala Arg Gly

gacattgtct
actgatccta
gtaagccatg
actttgggag
aacatggaga
cctacacctg
gaggttgggg
agatcctgtc
ttaaaactaa
agtgacaggt
ctggcactgt
aggctggcct
gaattacagg
ttcacttctc
gctctttgcea
taaattcctt
gaaactgagg
tggccattag
cctccaaggg
gaaagaacgg
tcagaggccc
aactcactgc
agcaaggagg
agttgaagag
accagaaagt
agcgcattct
tgtaattttg
tttgttactt

musculus

Heavy chain variable

Leu Met

Leu Ser
20
Trp Val

Ser Arg

Phe Thr

Thr Ser
85
Gly Tyr
100

Glu
Cys
Arg
Gly
Met
70

Leu

Asp

atatggtact
attctttccc
taaaaagtaa
gctgaggagg
agccctgtct
tagtcccagc
ctgcagtgag
taaaaaaata
ttctttaaaa
atccacattt
ggtcggtttt
caaactcctg
tgtgcgccat
tgaattcacc
accacacacc
ccaagacagt
taagagcagt
gttattattt
gattggtgaa
attatgcccc
ttctcactga
ctcagtttgg
agggttgagc
catccatttg
ccctggtcag
ctatccaaca
ttgttgttgc
aaatattaaa

Ser Gly

Ala Ala

Gln Ala
40
Ser Ser
55
Ser Arg

Arg Ser

Thr Arg

ttgtaaagtc
tttgaggtct
ataatgtctg
aaggatcact
ctacaaaata
attccgggag
ccatgatcac
aaaaataaat
aaaaaaaaaa
gcatggttac
gttttgtttt
cactcaagca
cacaactagc
tagagtggtt
ttccctgagc
agaattccat
ctctaaaaac
gagaggaaag
tactcataag
attaaataac
gacagcaaca
gtaaaggatg
aatctagagc
agttgaaggc
gtctcaggta
tttaattgtt
tctatcttat
aacactgtta

Gly Gly Leu
10

Ser Gly Phe

25

Pro

Glu Met

Thr Ile Tyr
Ala
75

Thr

Asp Asn

Glu Asp
90
Ala

Asn Met

105
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atgcttaagt
ctatggctct
ggcacagtgg
tgagcccaga
cagagagaaa
gctgaggtegg
accactgcac
aatggaacac
gttgagcctg
aagccactgc
gctttgttta
attcttctac
tggtggtcag
ggaccatcag
ttacatcact
cccagtacca
tacccacagc
tcctcacatc
gatcttcagg
aagttgtgtt
tttaaaccaa
agcagacaag
atggagtttg
cacagggcac
gtgcggtgtg
tgaaagcctc
tgtatatgca
tcctacagtt

Val Lys Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Met Tyr

Asp Tyr Trp

110

acaaattcca
gattgtacat
ctcacgcctg
agttcgagac
aaatcagcca
gaggatcact
tccagccagg
agcaagtcct
aattaaatgt
cagttagcag
gagacggggt
cctggcctcc
ttttgttact
atgtttgggc
gcccttttga
aagccagata
agcattggtg
aatagtacat
ctgaacagac
caagagtcag
accagaggaa
tcaactaaag
ttaagtgctc
aatgagctct
gctcagctgg
catatagtta
ttgagtatta

region of mAb1901 murine antibody

Gly
15
Asp

Gly
Tyr
Trp Ile
Thr Val

Phe
80
Cys

Leu

Tyr
95

Gly Gln

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3350



Gly Thr Ser Val Thr Val Ser Ser

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

<220>
<223>

<400>
Asp Ile
1

Glu Lys

Gly Asn

Pro Pro
50

Pro Asp

65

Ile Ser

Asp Leu

Lys

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

<220>
<223>

<400>
Glu Val
1

Ser Val

Trp Met

Gly Met
50

Lys Gly

65

Met Gln

Ala Arg

115

4
113
PRT

Mus musculus

Light chain variable

4
Val

Val
Gln
35

Lys
Arg

Ser

Tyr

5
118
PRT

Met
Thr
20

Lys
Leu
Phe
Val

Tyr
100

Thr

Met

Asn

Leu

Thr

Gln

85
Pro

Mus musculus

Gln
Ser
Tyr
Ile
Gly
70

Ala

Leu

Ser
Cys
Leu
Tyr
55

Ser

Glu

Thr

Heavy chain variable

5
Gln

Lys
His

35
Ile

Leu

Leu

Leu
Leu
20

Trp
His
Ala

Ser

Lys

Gln

Ser

Val

Pro

Thr

Ser

85
Thr

Glu
Cys
Lys
Asn
Leu
70

Leu

Gly

Ser

Gln
Ser
55

Thr

Pro

Asn

120

region of mAbl1901 murine antibody

Pro
Lys
Ala
40

Gly
Gly
Asp

Phe

Ser
Ser
25

Trp
Ala
Ser

Leu

Gly
105

Ser
10

Ser
Tyr
Ser
Gly
Ala

90
Ala

Leu
Gln
Gln
Thr
Thr
75

Ile

Gly

Ser
Ser
Gln
Arg
60

Asp
Tyr

Thr

Val
Leu
Lys
45

Ala
Phe
His

Lys

Ser
Leu
30

Pro
Ser
Thr
Cys

Leu
110

Ala
15

Asn
Gly
Gly
Leu
Gln

95
Glu

Gly
Ser
Gln
Val
Thr
80

Asn

Leu

region of mAb1962 murine antibody

Gly
Ala
Arg
40

Gly
Leu

Ser

Ser

Ala
Ser
25

Pro
Ser
Asp
Glu

Phe

Glu
10

Gly
Gly
Thr
Lys
Asp

90
Asp

Leu
Tyr
Gln
Asn
Ser
75

Ser

Tyr
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Val
Ile
Gly
Tyr
60

Ser

Ala

Trp

Lys
Phe
Leu
45

Asn
Ser

Val

Gly

Pro
Thr
30

Glu
Glu
Thr
Tyr

Gln

Gly
15

Ser
Trp
Lys
Ala
Tyr

95
Gly

Ala
Tyr
Ile
Phe
Tyr
80

Cys

Thr



100

Thr Leu Thr Val Ser Ser

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

<220>
<223>

<400>
Asp Ile
1

Glu Lys

Gly Asn

Pro Pro
50

Pro Asp

65

Ile Ser

Ala Tyr

Lys

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

<220>
<223>

<400>
Ala Ser
1

Ser Thr

Phe Pro

Gly val
50

Leu Ser

65

Tyr Ile

115

6
113
PRT

Mus musculus

Light chain variable

6
Val

Val
Gln
35

Lys
Arg

Ser

Thr

330
PRT
Homo

Leu
Thr
20

Lys
Leu
Phe
Val

Tyr
100

Thr

Met

Asn

Leu

Thr

Gln

85
Pro

sapiens

Gln
Ser
Tyr
Ile
Gly
70

Ala

Phe

Ser
Cys
Leu
Tyr
55

Ser

Glu

Thr

Heavy chain constant

7
Thr

Ser
Glu
35

His
Ser

Cys

Lys
Gly
20

Pro
Thr
Val

Asn

Gly
Gly
Val
Phe
Val

Val
85

Pro
Thr
Thr
Pro
Thr

70
Asn

Ser
Ala
Val
Ala
55

Val

His

105

110

region of mAb1902 murine antibody

Pro
Lys
Thr
40

Trp
Gly
Asp

Phe

Ser
Ser
25

Trp
Ala
Ser

Leu

Gly
105

Ser Leu
10
Ser Gln

Tyr Gln
Ser Thr

Gly Thr
75

Ala Ile

90

Ser Gly

region of human

Val
Ala
Ser
40

Val

Pro

Lys

Phe
Leu
25

Trp
Leu

Ser

Pro

Pro Leu
10
Gly Cys

Asn Ser

Gln Ser

Ser Ser
75

Ser Asn
90
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Thr
Ser
Gln
Arg

60
Asp

Thr

Val
Leu
Lys
45

Glu
Phe
Tyr

Lys

Thr
Leu
30

Pro
Ser
Thr
Cys

Leu
110

Ala
15
Asn

Gly
Leu
Gln

95
Glu

IgGl antibody

Ala
Leu
Gly
Ser
60

Leu

Thr

Pro
Val
Ala
45

Gly
Gly

Lys

Ser
Lys
30

Leu
Leu

Thr

Val

Ser
15

Asp
Thr
Tyr
Gln

Asp
95

Gly
Ser
Gln
Val
Thr
80

Asn

Ile

Lys
Tyr
Ser
Ser
Thr

80
Lys



Lys
Pro
Lys
Val
145
Tyr
Glu
His
Lys
Gln
225
Leu
Pro
Asn
Leu
Val

305
Gln

Val
Ala
Pro
130
Val
Val
Gln
Gln
Ala
210
Pro
Thr
Ser
Tyr
Tyr
290
Phe

Lys

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

<220>
<223>

<400>

Arg
1
Gln

Tyr
Ser
Thr

65
Lys

Thr
Leu
Pro
Gly
50

Tyr

His

Glu
Pro
115
Lys
Val
Asp
Tyr
Asp
195
Leu
Arg
Lys
Asp
Lys
275
Ser

Ser

Ser

107
PRT
Homo

Pro
100
Glu
Asp
Asp
Gly
Asn
180
Trp
Pro
Glu
Asn
Ile
260
Thr
Lys
Cys

Leu

Lys
Leu
Thr
Val
Val
165
Ser
Leu
Ala
Pro
Gln
245
Ala
Thr
Leu

Ser

Ser
325

sapiens

Ser
Leu
Leu
Ser
150
Glu
Thr
Asn
Pro
Gln
230
Val
Val
Pro
Thr
Val

310
Leu

Cys
Gly
Met
135
His
Val
Tyr
Gly
Ile
215
Val
Ser
Glu
Pro
Val
295
Met

Ser

Asp
Gly
120
Ile
Glu
His
Arg
Lys
200
Glu
Tyr
Leu
Trp
Val
280
Asp
His

Pro

Lys
105
Pro
Ser
Asp
Asn
Val
185
Glu
Lys
Thr
Thr
Glu
265
Leu
Lys
Glu

Gly

Human-derived antibody kappa

8
Val

Lys
Arg
35

Asn

Ser

Lys

Ala
Ser
20

Glu
Ser

Leu

Val

Ala
Gly
Ala
Gln
Ser

Tyr
85

Pro
Thr
Lys
Glu
Ser

70
Ala

Ser
Ala
Val
Ser
55

Thr

Cys

Val
Ser
Gln
40

Val

Leu

Glu

Phe
Val
25

Trp
Thr
Thr

Val

Thr
Ser
Arg
Pro
Ala
170
Val
Tyr
Thr
Leu
Cys
250
Ser
Asp
Ser

Ala

Lys
330

His
Val
Thr
Glu
155
Lys
Ser
Lys
Ile
Pro
235
Leu
Asn
Ser

Arg

Leu
315

Thr
Phe
Pro
140
Val
Thr
Val
Cys
Ser
220
Pro
Val
Gly
Asp
Trp

300
His

light chain

Ile
10

Val
Lys
Glu

Leu

Thr
90

Phe
Cys
Val
Gln
Ser

75
His
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Pro
Leu
Asp
Asp
60

Lys

Gln

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
320

constant region

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



Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 9

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> mAb1901 HCDR1

<400> 9
Asp Tyr Gly Ile His
1 5

<210> 10

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> mAb1901 HCDR2

<400> 10

Tyr Ile Ser Arg Gly Ser Ser Thr Ile Tyr Tyr Ala Asp Thr Val Lys
1 5 10 15

Gly

<210> 11

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> mAb1901 HCDR3

<400> 11
Gly Gly Tyr Asp Thr Arg Asn Ala Met Asp Tyr
1 5 10

<210> 12

211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> mAb1901 LCDR1
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<400> 12

Lys Ser Ser Gln Ser Leu Leu Asn Ser Gly Asn Gln Lys Asn Tyr Leu
1 5 10 15

Ala

<210> 13

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> mAb1901 LCDR2

<400> 13
Gly Ala Ser Thr Arg Ala Ser
1 5

<210> 14

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> mAb1901 LCDR3

<400> 14
Gln Asn Asp Leu Tyr Tyr Pro Leu Thr
1 5

<210> 15

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> mAb1902 HCDR1

<400> 15
Ser Tyr Trp Met His
1 5

<210> 16

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> mAb1902 HCDR2
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<400>

16

Met Ile His Pro Asn Ser Gly Ser Thr Asn Tyr Asn Glu Lys Phe Lys

1

Gly Arg

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

<220>
<223>

<400>

5

17

9

PRT

Artificial Sequence

mAb1902 HCDR3

17

Leu Lys Thr Gly Asn Ser Phe Asp Tyr

1

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

<220>
<223>

<400>

5
18
17

PRT
Artificial Sequence

mAb1902 LCDR1

18

10

15

Lys Ser Ser Gln Ser Leu Leu Asn Ser Gly Asn Gln Lys Asn Tyr Leu

1
Thr

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

<220>
<223>

<400>

5

19

7

PRT

Artificial Sequence

mAb1902 LCDR2

19

Trp Ala Ser Thr Arg Glu Ser

1

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

5

20

9

PRT

Artificial Sequence

10
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<220>
<223>

<400>

mAb1902 LCDR3

20

Gln Asn Ala Tyr Thr Tyr Pro Phe Thr

1

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

<220>
<223>

<400>
Asp Ile
1

Glu Arg

Gly Asn

Pro Pro
50

Pro Asp

65

Ile Ser

Asp Leu
Lys
<210>
<211>
<212>
<213>
<220>
<223>

<400>

21
113
PRT

5

Artificial Sequence

VL1

21
Val Met

Ala Thr
20

Gln Lys

35

Lys Leu

Arg Phe
Ser Leu

Tyr Tyr
100

22
113
PRT

Thr

Ile

Asn

Leu

Ser

Gln

85
Pro

Gln
Asn
Tyr
Ile
Gly
70

Ala

Leu

Ser
Cys
Leu
Tyr
55

Ser

Glu

Thr

Artificial Sequence

VL2

22

Asp Ile Val Met Thr Gln Ser

1

5

Glu Arg Ala Thr Ile Ser Cys

20

Gly Asn Gln Lys Asn Tyr Leu

35

Pro Pro Lys Leu Leu Ile Tyr

50

55

Pro
Lys
Ala
40

Gly
Gly
Asp

Phe

Pro
Lys
Ala

40
Gly

Asp
Ser
25

Trp
Ala
Ser

Val

Gly
105

Asp
Ser
25

Trp

Ala

Ser
10

Ser
Tyr
Ser
Gly
Ala

90
Gln

Ser
10

Ser
Tyr

Ser

Leu
Gln
Gln
Thr
Thr
75

Val

Gly

Leu
Gln
Gln

Thr

Page 10

Ala
Ser
Gln
Arg
60

Asp
Tyr

Thr

Ala
Ser
Gln

Arg
60

Val
Leu
Lys
45

Ala
Phe
Tyr

Lys

Val
Leu
Lys

45
Ala

Ser
Leu
30

Pro
Ser
Thr
Cys

Leu
110

Ser
Leu
30

Pro

Ser

Leu
15
Asn

Gly
Gly
Leu
Gln

95
Glu

Leu
15

Asn
Gly

Gly

Gly
Ser
Gln
Val
Thr
80

Asn

Ile

Gly
Ser
Gln

Val



Pro Asp Arg Phe Ser Gly Ser Gly Ser

65

70

Ile Ser Ser Leu Gln Ala Glu Asp Val

85

Asp Leu Tyr Tyr Pro Leu Thr Phe Gly

Lys

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

<220>
<223>

<400>
Asp Ile
1

Glu Arg

Gly Asn

Pro Pro
50

Pro Asp

65

Ile Ser

Asp Leu
Lys
<210>
<211>
<212>
<213>
<220>
<223>

<400>

100

23
113
PRT

Artificial Sequence

VL3

23
Val Met

Ala Thr
20

Gln Lys

35

Lys Leu

Arg Phe
Ser Leu

Tyr Tyr
100

24
120
PRT

Thr
Ile
Asn
Leu
Ser
Gln

85
Pro

Gln
Ser
Tyr
Ile
Gly
70

Ala

Leu

Ser
Cys
Leu
Tyr
55

Ser

Glu

Thr

Artificial Sequence

VH1

24

Glu Val Gln Leu Val Glu Ser

1

5

Ser Leu Arg Leu Ser Cys Ala

20

Gly Ile His Trp Val Arg Gln

35

Ala Tyr Ile Ser Arg Gly Ser

Pro
Lys
Ala
40

Gly
Gly
Asp

Phe

Gly
Ala
Ala

40
Ser

105

Asp
Ser
25

Trp
Ala
Ser

Val

Gly
105

Gly
Ser
25

Pro

Thr

Gly Thr Asp Phe Thr

75

Ala Val Tyr Tyr Cys

90

Gln Gly Thr Lys

Ser Leu
10
Ser Gln

Tyr Gln
Ser Thr
Gly Thr

75
Ala Ile

90
Gln Gly

Gly Leu
10

Gly Phe
Gly Lys

Ile Tyr
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Ala
Ser
Gln
Arg
60

Asp

Tyr

Thr

Val
Thr
Gly

Tyr

Val
Leu
Lys
45

Ala
Phe
His

Lys

Gln
Phe
Leu

45
Ala

Leu
110

Ser
Leu
30

Pro
Ser
Thr
Cys

Leu
110

Pro
Ser
30

Glu

Asp

Leu
Gln

95
Glu

Leu
15

Asn
Gly
Gly
Leu
Gln

95
Glu

Gly
15

Trp

Thr

Thr
80
Asn

Ile

Gly
Ser
Gln
Val
Thr
80

Asn

Ile

Gly
Tyr
Val

Val



50

Lys Gly Arg Phe

65

Leu Gln Met Asn

Ala Arg Gly Gly

100

55

Thr Ile Ser

70

Ser Leu Arg

85

Tyr Asp Thr

Thr Val Ser

Artificial Sequence

Leu
Leu
20

Trp
Ser
Phe
Thr
Gly

100
Val

Val
Ser
Val
Arg
Thr
Ser
85

Tyr

Thr

Glu
Cys
Arg
Gly
Ile
70

Leu

Asp

Val

Ser
Ala
Gln
Ser
55

Ser
Arg
Thr

Ser

Artificial Sequence

Gly Thr Thr Vval
115

<210> 25

<211> 120

<212> PRT

<213>

<220>

<223> VH2

<400> 25

Glu Val Gln

1

Ser Leu Arg

Gly Ile His
35

Ala Tyr Ile

50

Lys Gly Arg

65

Leu Gln Met

Ala Arg Gly

Gly Thr Thr
115

<210> 26

<211> 120

<212> PRT

<213>

<220>

<223> VH3

<400> 26

Glu Val Gln Leu Val Glu Ser

1

5

Ser Leu Arg Leu Ser Cys Ala

20

Gly Ile His Trp Val Arg Gln

35

Arg
Ala
Arg

Ser
120

Gly
Ala
Ala
40

Ser
Arg
Ala

Arg

Ser
120

Ala

Asp Asn

Glu Asp

90
Asn Ala
105

Gly Gly
10

Ser Gly

25

Pro Gly

Thr Ile
Asp Asn
Glu Asp

90

Asn Ala
105

Ala
75
Thr

Met

Leu
Phe
Lys
Tyr
Ala
75

Thr

Met

60
Lys

Ala

Asp

Val
Thr
Gly
Tyr
60

Lys
Ala

Asp

Gly Gly Leu Val

10

Ser Gly Phe Thr

25

Ala Pro Gly Lys Gly

40
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Asn
Val

Tyr

Gln
Phe
Leu
45

Ala
Asn

Val

Tyr

Gln
Phe

Leu
45

Ser Leu

Tyr Tyr

95
Trp Gly
110

Pro Gly
15

Ser Asp

30

Glu Trp

Asp Thr
Ser Leu

Tyr Tyr

95
Trp Gly
110

Pro Gly
15

Ser Asp

30

Glu Trp

Tyr
80
Cys

Gln

Gly
Tyr
Val
Val
Tyr
Cys

Gln

Gly
Tyr

Ile



Ala
Lys
65

Leu

Ala

Tyr
50

Gly
Gln

Arg

Ile
Arg
Met

Gly

Gly Thr Thr

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

<220>
<223>

<400>

Glu
1
Ser
Gly
Ala
Lys
65
Leu

Ala

Gly

Val
Leu
Ile
Tyr
50

Gly
Gln

Arg

Thr

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

<220>
<223>

<400>
Asp Ile Val Met Thr Gln Ser Pro

1

115

27
120
PRT

Ser
Phe
Thr
Gly

100
Val

Arg
Thr
Ser
85

Tyr

Thr

Gly
Ile
70

Leu

Asp

Val

Ser
55

Ser
Arg
Thr

Ser

Artificial Sequence

VH4

27
Gln
Arg
His
35
Ile
Arg
Met

Gly

Thr
115

28
113
PRT

Leu
Leu
20

Trp
Ser
Phe
Thr
Gly

100
Val

Val
Ser
Val
Arg
Thr
Ser
85

Tyr

Thr

Glu
Cys
Arg
Gly
Met
70

Leu

Asp

Val

Ser
Ala
Gln
Ser
55

Ser
Arg

Thr

Ser

Artificial Sequence

VL11

28

5

Ser
Arg
Ala
Arg

Ser
120

Gly
Ala
Ala
40

Ser
Arg
Ala

Arg

Ser
120

Glu Arg Ala Thr Ile Asn Cys Lys

20

Thr Ile
Asp Asn

Glu Asp

90
Asn Ala
105

Gly Gly
10

Ser Gly

25

Pro Gly

Thr Ile
Asp Asn
Glu Asp

90

Asn Ala
105

Tyr
Ala
75

Thr

Met

Leu
Phe
Lys
Tyr
Ala
75

Thr

Met

Tyr
60

Lys
Ala

Asp

Val
Thr
Gly
Tyr
60

Lys
Ala

Asp

Ala
Asn
Val

Tyr

Gln
Phe
Leu
45

Ala
Asn

Val

Tyr

Asp Ser Leu Ala Val

10

Ser Ser Gln Ser Leu

25

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

Trp
110

Pro
Ser
30

Glu
Asp
Ser

Tyr

Trp
110

Ser

Thr
Leu
Tyr

95
Gly

Gly
15

Asp
Trp
Thr
Leu
Tyr

95
Gly

Leu
15

Val
Tyr
80

Cys

Gln

Gly
Tyr
Val
Val
Tyr
80

Cys

Gln

Gly

Leu Asn Ser

30

Pro Gly Gln



35
Pro Pro Lys Leu Leu Ile Tyr
50 55
Pro Asp Arg Phe Ser Gly Ser
65 70
Ile Ser Ser Leu Gln Ala Glu
85
Ala Tyr Thr Tyr Pro Phe Thr
100
Lys
<210> 29
<211> 113
<212> PRT
<213> Artificial Sequence
<220>
<223> VL12
<400> 29
Asp Ile Val Leu Thr Gln Ser
1 5
Glu Arg Ala Thr Ile Asn Cys
20
Gly Asn Gln Lys Asn Tyr Leu
35
Pro Pro Lys Leu Leu Ile Tyr
50 55
Pro Asp Arg Phe Ser Gly Ser
65 70
Ile Ser Ser Leu Gln Ala Glu
85
Ala Tyr Thr Tyr Pro Phe Thr
100
Lys
<210> 30
<211> 113
<212> PRT
<213> Artificial Sequence
<220>
<223> VL13
<400> 30

40
Trp

Gly
Asp

Phe

Pro
Lys
Thr
40

Trp
Gly
Asp

Phe

Ala
Ser
Val

Gly
105

Asp
Ser
25

Trp
Ala
Ser

Val

Gly
105

Ser
Gly
Ala

99
Gln

Ser
10

Ser
Tyr
Ser
Gly
Ala

90
Gln

Thr
Thr

75
Val

Leu
Gln
Gln
Thr
Thr
75

Val

Gly

Arg
60

Asp
Tyr

Thr

Ala
Ser
Gln
Arg
Asp
Tyr

Thr

45
Glu

Phe
Tyr

Lys

Val
Leu
Lys
45

Glu
Phe
Tyr

Lys

Ser
Thr
Cys

Leu
110

Ser
Leu
30

Pro
Ser
Thr
Cys

Leu
110

Gly
Leu

Gln
95
Glu

Leu
15
Asn

Gly
Gly
Leu
Gln

95
Glu

Val
Thr
80

Asn

Ile

Gly
Ser
Gln
Val
Thr
80

Asn

Ile

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

1

5

10

15

Glu Arg Ala Thr Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asn Ser

20

25
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30



Gly
Pro
Pro
65

Ile
Ala

Lys

Asn

Gln Lys
35

Pro Lys Leu

50
Asp

Ser

Tyr

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

<220>
<223>

<400>

Glu
1
Ser
Trp
Gly
Lys
65
Met
Ala

Thr

Val
Val
Met
Met
50

Gly
Glu

Arg

Val

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

<220>
<223>

<400>
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1

Arg Phe
Ser Leu

Thr Tyr
100

31
118
PRT

Asn
Leu
Ser
Gln

85
Pro

Tyr
Ile
Gly
70

Ala

Phe

Leu
Tyr
55

Ser

Glu

Thr

Artificial Sequence

VH11

31
Gln Leu

Lys Val
20

His Trp

35

Ile His

Arg Val
Leu Ser

Leu Lys

100
Thr Val
115

32
118
PRT

Val
Ser
Val
Pro
Thr
Ser
85

Thr

Ser

Gln
Cys
Arg
Asn
Ile

70
Leu

Ser

Ser
Lys
Gln
Ser
55

Thr
Arg

Asn

Artificial Sequence

VH12

32

5

Thr
40

Trp
Gly
Asp

Phe

Gly
Ala
Ala
40

Gly
Arg

Ser

Ser

Trp
Ala
Ser
Val

Gly
105

Ala
Ser
25

Pro
Ser
Asp
Glu

Phe
105

Tyr
Ser
Gly
Ala

90
Gln

Glu
10

Gly
Gly
Thr
Thr
Asp

90
Asp

10

Gln
Thr
Thr
75

Val

Gly

Val
Tyr
Gln
Asn
Ser
75

Thr

Tyr

Gln
Arg
60

Asp
Tyr

Thr

Lys
Thr
Arg
Tyr
60

Ala
Ala

Trp

Lys
45

Glu
Phe
Tyr

Lys

Lys
Phe
Leu
45

Asn
Ser

Val

Gly

Pro
Ser
Thr
Cys

Leu
110

Pro
Thr
30

Glu
Glu
Thr
Tyr

Gln
110

Gly
Gly
Leu
Gln

95
Glu

Gly
15

Ser
Trp
Lys
Ala
Tyr

95
Gly

15

Gln
Val
Thr
80

Asn

Ile

Ala
Tyr
Met
Phe
Tyr
80

Cys

Thr

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
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Trp Met

Gly Met
50

20
His Trp Val Arg Gln
35
Ile His Pro Asn Ser
55

Lys Gly Arg Val Thr Leu Thr

65
Met Glu

70
Leu Ser Ser Leu Arg
85

Ala Arg Leu Lys Thr Gly Asn

Thr Val

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

<220>
<223>

<400>
Glu Vval
1

Ser Val

Trp Met

Gly Met
50

Lys Gly

65

Met Glu

100
Thr Val Ser Ser
115

33
118
PRT
Artificial Sequence

VH13

33
Gln Leu Val Gln Ser

Lys Val Ser Cys Lys
20

His Trp Val Arg Gln
35

Ile His Pro Asn Ser

55
Lys Ala Thr Leu Thr
70
Leu Ser Ser Leu Arg
85

Ala Arg Leu Lys Thr Gly Asn

Thr Val

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

<220>
<223>

<400>

100
Thr Val Ser Ser
115

34
118

PRT
Artificial Sequence

VH14

34

Ala
40

Gly
Leu

Ser

Ser

Gly
Ala
Ala
40

Gly
Leu

Ser

Ser

25
Pro

Ser
Asp
Glu

Phe
105

Ala
Ser
25

Pro
Ser
Asp
Glu

Phe
105

Gly
Thr
Lys
Asp

90
Asp

Glu
10

Gly
Gly
Thr
Lys
Asp

90
Asp

Gln
Asn
Ser
75

Thr

Tyr

Val
Tyr
Gln
Asn
Ser
75

Thr

Tyr

Arg
Tyr
60

Ala
Ala

Trp

Thr
Arg
Tyr
60

Ala
Ala

Trp

Leu
45

Asn
Ser

Val

Gly

Lys
Phe
Leu
45

Asn
Ser

Val

Gly

30
Glu

Glu
Thr
Tyr

Gln
110

Pro
Thr
30

Glu
Glu
Thr
Tyr

Gln
110

Lys
Ala
Tyr

95
Gly

Gly
15

Ser
Trp
Lys
Ala
Tyr

95
Gly

Met
Phe
Tyr
80

Cys

Thr

Ala
Tyr
Ile
Phe
Tyr
80

Cys

Thr

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

1

5

10
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Ser
Trp
Gly
Lys
65

Met
Ala

Thr

Val
Met
Met
50

Gly
Glu
Arg

Val

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

<220>
<223>

<400>
Glu Val Gln

1
Ser

Gly
Ala
Lys
65

Leu
Ala
Gly
Phe
Leu
145
Trp
Leu

Ser

Pro

Leu
Ile
Tyr
50

Gly
Gln
Arg
Thr
Pro
130
Gly
Asn
Gln

Ser

Ser
210

Lys
His
35

Ile
Lys
Leu

Leu

Thr
115

35
450
PRT

Val
20

Trp
His
Ala
Ser
Lys

100
Val

Ser
Val
Pro
Thr
Ser
85

Thr

Ser

Cys
Lys
Asn
Leu
70

Leu

Gly

Ser

Lys
Gln
Ser
55

Thr
Arg

Asn

Artificial Sequence

ch1901 heavy chain

35

Lys
His
35

Ile
Arg
Met
Gly
Ser
115
Leu
Cys
Ser
Ser
Ser

195
Asn

Leu
Leu
20

Trp
Ser
Phe
Thr
Gly
100
Val
Ala
Leu
Gly
Ser
180

Leu

Thr

Met
Ser
Val
Arg
Thr
Ser
85

Tyr
Thr
Pro
Val
Ala
165
Gly
Gly

Lys

Glu
Cys
Arg
Gly
Met
70

Leu
Asp
Val
Ser
Lys
150
Leu
Leu

Thr

Val

Ser
Ala
Gln
Ser
55

Ser
Arg
Thr
Ser
Ser
135
Asp
Thr
Tyr

Gln

Asp
215

Ala
Arg
40

Gly
Leu

Ser

Ser

Gly
Ala
Ala
40

Ser
Arg
Ser
Arg
Ser
120
Lys
Tyr
Ser
Ser
Thr

200
Lys

Ser
25

Pro
Ser
Asp
Glu

Phe
105

Gly
Ser
25

Pro
Thr
Asp
Glu
Asn
105
Ala
Ser
Phe
Gly
Leu
185
Tyr

Lys

Gly
Gly
Thr
Lys
Asp

90
Asp

Gly
10

Gly
Glu
Ile
Asn
Asp
90

Ala
Ser
Thr
Pro
Val
170
Ser

Ile

Val

Tyr
Gln
Asn
Ser
75

Thr

Tyr

Leu
Phe
Met
Tyr
Ala
75

Thr
Met
Thr
Ser
Glu
155
His
Ser
Cys

Glu
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Thr
Arg
Tyr
60

Ala
Ala

Trp

Val
Thr
Gly
Tyr
60

Lys
Ala
Asp
Lys
Gly
140
Pro
Thr
Val

Asn

Pro
220

Phe
Leu
45

Asn
Ser

Val

Gly

Lys
Phe
Leu
45

Ala
Asn
Met
Tyr
Gly
125
Gly
Val
Phe
Val
Val

205
Lys

Thr
30

Glu
Glu
Thr
Tyr

Gln
110

Pro
Ser
30

Glu
Asp
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190

Asn

Ser

Ser
Trp
Lys
Ala
Tyr

95
Gly

Gly
15

Asp
Trp
Thr
Leu
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His

Cys

Tyr
Ile
Phe
Tyr
80

Cys

Thr

Gly
Tyr
Ile
Val
Phe
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro

Lys

Asp



Lys
225
Pro
Ser
Asp
Asn
Val
305
Glu
Lys
Thr
Thr
Glu
385
Leu
Lys
Glu

Gly

Thr
Ser
Arg
Pro
Ala
290
Val
Tyr
Thr
Leu
Cys
370
Ser
Asp
Ser

Ala

Lys
450

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

<220>
<223>

<400>

Asp
1
Glu

Gly
Pro
Pro

65
Ile

Ile

Lys

Asn

Pro
50

Asp

Ser

His
Val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu
Asn
Ser

Arg

Leu
435

36
220
PRT

Thr
Phe
Pro
260
Val
Thr

Val

Ser
340
Pro
Val
Gly
Asp
Trp

420
His

Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys
Ser
Lys
Gln
Gly
405
Gln

Asn

Pro
230
Phe
Val
Phe
Pro
Thr
310
Val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

Pro
Pro
Thr
Asn
Arg
295
Val
Ser
Lys
Asp
Phe
375
Glu
Phe
Gly

Tyr

Artificial Sequence

ch1901 light chain

36
Val

Val
Gln
35

Lys
Arg

Ser

Met
Thr
20

Lys
Leu

Phe

Val

Thr

Met

Asn

Leu

Thr

Gln
85

Gln
Ser
Tyr
Ile
Gly

70
Ala

Ser
Cys
Leu
Tyr
55

Ser

Glu

Cys
Pro
Cys
Trp
280
Glu
Leu
Asn
Gly
Glu
360
Tyr
Asn
Phe

Asn

Thr
440

Pro
Lys
Ala
40

Gly
Gly

Asp

Pro
Lys
Val
265
Tyr
Glu
His
Lys
Gln
345
Leu
Pro
Asn
Leu
Val

425
Gln

Ser
Ser
25

Trp
Ala

Ser

Leu

Ala
Pro
250
Val
Val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410
Phe

Lys

Ser
10

Ser
Tyr
Ser

Gly

Ala
90

Pro
235
Lys
Val
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser

Leu
Gln
Gln
Thr
Thr

75
Ile
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Glu
Asp

Asp

Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys
Cys

Leu

Ser
Ser
Gln
Arg
60

Asp

Tyr

Leu
Thr
Val
Val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Val
Leu
Lys
45

Ala
Phe

His

Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
Val
Val
Pro
Thr
Val

430
Leu

Ser
Leu
30

Pro
Ser

Thr

Cys

Gly
Met
255
His
Val
Tyr
Gly
Ile
335
Val
Ser
Glu
Pro
Val
415
Met

Ser

Ala
15

Asn
Gly
Gly

Leu

Gln
95

Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro

Gly
Ser
Gln
Val
Thr

80
Asn



Asp
Lys
Glu
Phe
145
Gln
Ser

Glu

Ser

Leu
Arg
Gln
130
Tyr
Ser
Thr
Lys

Pro
210

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

<220>
<223>

<400>

Glu
1
Ser
Trp
Gly
Lys
65
Met
Ala
Thr
Leu
Cys
145
Ser

Ser

Ser

Val
Val
Met
Met
50

Gly
Gln
Arg
Leu
Ala
130
Leu
Gly

Ser

Leu

Tyr

Thr
115
Leu

Pro
Gly
Tyr
His

195
Val

37
448
PRT

Tyr
100
Val
Lys
Arg
Asn
Ser
180
Lys

Thr

Pro
Ala
Ser
Glu
Ser
165
Leu

Val

Lys

Leu
Ala
Gly
Ala
150
Gln
Ser
Tyr

Ser

Thr
Pro
Thr
135
Lys
Glu
Ser

Ala

Phe
215

Artificial Sequence

ch1902 heavy chain

37
Gln

Lys
His
35

Ile
Lys
Leu
Leu
Thr
115
Pro
Val
Ala

Gly

Gly
195

Leu
Leu
20

Trp
His
Ala
Ser
Lys
100
Val
Ser
Lys
Leu
Leu

180
Thr

Gln
Ser
Val
Pro
Thr
Ser
85

Thr
Ser
Ser
Asp
Thr
165

Tyr

Gln

Glu
Cys
Lys
Asn
Leu
70

Leu
Gly
Ser
Lys
Tyr
150
Ser

Ser

Thr

Ser
Lys
Gln
Ser
55

Thr
Pro
Asn
Ala
Ser

135
Phe

Leu

Tyr

Phe
Ser
120
Ala
Val
Ser
Thr
Cys

200
Asn

Gly
Ala
Arg
40

Gly
Leu
Ser
Ser
Ser
120
Thr
Pro
Val

Ser

Ile
200

Gly
105
Val
Ser
Gln
Val
Leu
185
Glu

Arg

Ala
Ser
25

Pro
Ser
Asp
Glu
Phe
105
Thr
Ser
Glu
His
Ser

185
Cys

Ala
Phe
Val
Trp
Thr
170
Thr

Val

Gly

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Asp
Lys
Gly
Pro
Thr
170
Val

Asn

Gly
Ile
Val
Lys
155
Glu
Leu

Thr

Glu

Leu
Tyr
Gln
Asn
Ser
75

Ser
Tyr
Gly
Gly
Val
155
Phe

Val

Val
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Thr
Phe
Cys
140
Val
Gln
Ser
His

Cys
220

Val
Ile
Gly
Tyr
60

Ser
Ala
Trp
Pro
Thr
140
Thr
Pro

Thr

Asn

Lys
Pro
125
Leu
Asp
Asp
Lys

Gln
205

Lys
Phe
Leu
45

Asn
Ser
Val
Gly
Ser
125
Ala
Val
Ala

Val

His
205

Leu
110
Pro
Leu
Asn
Ser
Ala

190
Gly

Pro
Thr
30

Glu
Glu
Thr
Tyr
Gln
110
Val
Ala
Ser
Val
Pro

190
Lys

Glu
Ser
Asn
Ala
Lys
175

Asp

Leu

Gly
15

Ser
Trp
Lys
Ala
Tyr
95

Gly
Phe
Leu
Trp
Leu
175

Ser

Pro

Leu
Asp
Asn
Leu
160
Asp
Tyr

Ser

Ala
Tyr
Ile
Phe
Tyr
80

Cys
Thr
Pro
Gly
Asn
160
Gln

Ser

Ser



Asn
His
225
Val
Thr
Glu
Lys
Ser
305
Lys
Ile
Pro
Leu
Asn
385
Ser

Arg

Leu

Thr
210
Thr
Phe
Pro
Val
Thr
290
Val
Cys
Ser
Pro
Val
370
Gly
Asp
Trp

His

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

<220>
<223>

<400>

Asp
1
Glu

Gly
Pro
Pro

65
Ile

Ile
Lys
Asn
Pro
50

Asp

Ser

Lys
Cys
Leu
Glu
Lys
275
Lys
Leu
Lys
Lys
Ser
355
Lys
Gln
Gly

Gln

Asn
435

38
220
PRT

Val
Pro
Phe
Val
260
Phe
Pro
Thr
Val
Ala
340
Arg
Gly
Pro
Ser
Gln

420
His

Asp
Pro
Pro
245
Thr
Asn
Arg
Val
Ser
325
Lys
Asp
Phe
Glu
Phe
405
Gly

Tyr

Lys
Cys
230
Pro
Cys
Trp
Glu
Leu
310
Asn
Gly
Glu
Tyr
Asn
390
Phe

Asn

Thr

Lys
215
Pro
Lys
Val
Tyr
Glu
295
His
Lys
Gln
Leu
Pro
375
Asn
Leu

Val

Gln

Artificial Sequence

ch1902 light chain

38
Val

Val
Gln
35

Lys
Arg

Ser

Leu
Thr
20

Lys
Leu

Phe

Val

Thr

Met

Asn

Leu

Thr

Gln
85

Gln
Ser
Tyr
Ile
Gly

70
Ala

Ser
Cys
Leu
Tyr
55

Ser

Glu

Val
Ala
Pro
Val
Val
280
Gln
Gln
Ala
Pro
Thr
360
Ser
Tyr
Tyr

Phe

Lys
440

Pro
Lys
Thr
40

Trp
Gly

Asp

Glu
Pro
Lys
Val
265
Asp
Tyr
Asp
Leu
Arg
345
Lys
Asp
Lys
Ser
Ser

425
Ser

Ser
Ser
25

Trp
Ala

Ser

Leu

Pro
Glu
Asp
250
Asp
Gly
Asn
Trp
Pro
330
Glu
Asn
Ile
Thr
Lys
410

Cys

Leu

Ser
10

Ser
Tyr
Ser

Gly

Ala
90

Lys
Leu
235
Thr
Val
Val
Ser
Leu
315
Ala
Pro
Gln
Ala
Thr
395
Leu

Ser

Ser

Leu
Gln
Gln
Thr
Thr

75
Ile
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Ser
220
Leu
Leu
Ser
Glu
Thr
300
Asn
Pro
Gln
Val
Val
380
Pro
Thr
Val

Leu

Thr
Ser
Gln
Arg
60

Asp

Tyr

Cys
Gly
Met
His
Val
285
Tyr
Gly
Ile
Val
Ser
365
Glu
Pro
Val

Met

Ser
445

Val
Leu
Lys
45

Glu
Phe

Tyr

Asp
Gly
Ile
Glu
270
His
Arg
Lys
Glu
Tyr
350
Leu
Trp
Val
Asp
His

430
Pro

Thr
Leu
30

Pro
Ser

Thr

Cys

Lys
Pro
Ser
255
Asp
Asn
Val
Glu
Lys
335
Thr
Thr
Glu
Leu
Lys
415
Glu

Gly

Ala
15

Asn
Gly
Gly

Leu

Gln
95

Thr
Ser
240
Arg
Pro
Ala
Val
Tyr
320
Thr
Leu
Cys
Ser
Asp
400
Ser

Ala

Lys

Ser
Gln
Val
Thr

80
Asn



Ala
Lys
Glu
Phe
145
Gln
Ser

Glu

Ser

Tyr
Arg
Gln
130
Tyr
Ser
Thr
Lys

Pro
210

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

<220>
<223>

<400>

Asp
1
Glu
Gly
Pro
Pro
65
Ile
Asp
Lys
Glu
Phe
145
Gln

Ser

Glu

Ile
Arg
Asn
Pro
50

Asp
Ser
Leu
Arg
Gln
130
Tyr
Ser

Thr

Lys

Thr
Thr
115
Leu
Pro
Gly
Tyr
His

195
Val

39
220
PRT

Tyr
100
Val
Lys
Arg
Asn
Ser
180
Lys

Thr

Pro
Ala
Ser
Glu
Ser
165
Leu

Val

Lys

Phe
Ala
Gly
Ala
150
Gln
Ser
Tyr

Ser

Thr
Pro
Thr
135
Lys
Glu
Ser

Ala

Phe
215

Artificial Sequence

L1

39
Val
Ala
Gln
35
Lys
Arg
Ser
Tyr
Thr
115
Leu
Pro
Gly
Tyr

His
195

Met
Thr
20

Lys
Leu
Phe
Leu
Tyr
100
Val
Lys
Arg
Asn
Ser

180
Lys

Thr
Ile
Asn
Leu
Ser
Gln
85

Pro
Ala
Ser
Glu
Ser
165

Leu

Val

Gln
Asn
Tyr
Ile
Gly
70

Ala
Leu
Ala
Gly
Ala
150
Gln

Ser

Tyr

Ser
Cys
Leu
Tyr
55

Ser
Glu
Thr
Pro
Thr
135
Lys
Glu

Ser

Ala

Phe
Ser
120
Ala
Val
Ser
Thr
Cys

200
Asn

Pro
Lys
Ala
40

Gly
Gly
Asp
Phe
Ser
120
Ala
Val
Ser

Thr

Cys
200

Gly
105
Val
Ser
Gln
Val
Leu
185
Glu

Arg

Asp
Ser
25

Trp
Ala
Ser
Val
Gly
105
Val
Ser
Gln
Val
Leu

185
Glu

Ser
Phe
Val
Trp
Thr
170
Thr

Val

Gly

Ser
10

Ser
Tyr
Ser
Gly
Ala
90

Gln
Phe
Val
Trp
Thr
170
Thr

Val

Gly
Ile
Val
Lys
155
Glu
Leu

Thr

Glu

Leu
Gln
Gln
Thr
Thr
75

Val
Gly
Ile
Val
Lys
155
Glu

Leu

Thr
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Thr
Phe
Cys
140
Val
Gln
Ser
His

Cys
220

Ala
Ser
Gln
Arg
60

Asp
Tyr
Thr
Phe
Cys
140
Val
Gln

Ser

His

Lys
Pro
125
Leu
Asp
Asp
Lys

Gln
205

Val
Leu
Lys
45

Ala
Phe
Tyr
Lys
Pro
125
Leu
Asp
Asp

Lys

Gln
205

Leu
110
Pro
Leu
Asn
Ser
Ala

190
Gly

Ser
Leu
30

Pro
Ser
Thr
Cys
Leu
110
Pro
Leu
Asn
Ser
Ala

190
Gly

Glu
Ser
Asn
Ala
Lys
175

Asp

Leu

Leu
15
Asn

Gly
Leu
Gln
95

Glu
Ser
Asn
Ala
Lys
175
Asp

Leu

Ile
Asp
Asn
Leu
160
Asp

Tyr

Ser

Gly
Ser
Gln
Val
Thr
80

Asn
Ile
Asp
Asn
Leu
160
Asp

Tyr

Ser



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

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

<220>
<223>

<400>
Asp Ile Val

1
Glu

Gly
Pro
Pro
65

Ile
Asp
Lys
Glu
Phe
145
Gln
Ser

Glu

Ser

Arg
Asn
Pro
50

Asp
Ser
Leu
Arg
Gln
130
Tyr
Ser
Thr

Lys

Pro
210

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

<220>
<223>

<400>
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly

40
220
PRT

215

Artificial Sequence

L2

40

Ala
Gln
35

Lys
Arg
Ser
Tyr
Thr
115
Leu
Pro
Gly
Tyr
His

195
Val

41
220
PRT

Met
Thr
20

Lys
Leu
Phe
Leu
Tyr
100
Val
Lys
Arg
Asn
Ser
180
Lys

Thr

Thr
Ile
Asn
Leu
Ser
Gln
85

Pro
Ala
Ser
Glu
Ser
165
Leu

Val

Lys

Gln
Ser
Tyr
Ile
Gly
70

Ala
Leu
Ala
Gly
Ala
150
Gln
Ser
Tyr

Ser

Ser
Cys
Leu
Tyr
55

Ser
Glu
Thr
Pro
Thr
135
Lys
Glu
Ser

Ala

Phe
215

Artificial Sequence

L3

41

Pro
Lys
Ala
40

Gly
Gly
Asp
Phe
Ser
120
Ala
Val
Ser
Thr
Cys

200
Asn

Asp
Ser
25

Trp
Ala
Ser
Val
Gly
105
Val
Ser
Gln
Val
Leu
185
Glu

Arg

Ser
10

Ser
Tyr
Ser
Gly
Ala
90

Gln
Phe
Val
Trp
Thr
170
Thr
Val

Gly

Leu
Gln
Gln
Thr
Thr
75

Val
Gly
Ile
Val
Lys
155
Glu
Leu

Thr

Glu
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220

Ala
Ser
Gln
Arg
60

Asp
Tyr
Thr
Phe
Cys
140
Val
Gln
Ser
His

Cys
220

Val
Leu
Lys
45

Ala
Phe
Tyr
Lys
Pro
125
Leu
Asp
Asp

Lys

Gln
205

Ser
Leu
30

Pro
Ser
Thr
Cys
Leu
110
Pro
Leu
Asn
Ser
Ala

190
Gly

Leu
15

Asn
Gly
Gly
Leu
Gln
95

Glu
Ser
Asn
Ala
Lys
175
Asp

Leu

Ser
Gln
Val
Thr
80

Asn
Ile
Asp
Asn
Leu
160
Asp
Tyr

Ser



Glu
Gly
Pro
Pro
65

Ile
Asp
Lys
Glu
Phe
145
Gln
Ser

Glu

Ser

Arg
Asn
Pro
50

Asp
Ser
Leu
Arg
Gln
130
Tyr
Ser
Thr

Lys

Pro
210

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

<220>
<223>

<400>

Glu
1
Ser
Gly
Ala
Lys
65
Leu

Ala

Gly

Val
Leu
Ile
Tyr
50

Gly
Gln

Arg

Thr

Ala
Gln
35

Lys
Arg
Ser
Tyr
Thr
115
Leu
Pro
Gly
Tyr
His

195
Val

42
450
PRT

Thr
20

Lys
Leu
Phe
Leu
Tyr
100
Val
Lys
Arg
Asn
Ser
180
Lys

Thr

Ile
Asn
Leu
Ser
Gln
85

Pro
Ala
Ser
Glu
Ser
165
Leu

Val

Lys

Ser
Tyr
Ile
Gly
70

Ala
Leu
Ala
Gly
Ala
150
Gln
Ser

Tyr

Ser

Cys
Leu
Tyr
55

Ser
Glu
Thr
Pro
Thr
135
Lys
Glu
Ser

Ala

Phe
215

Artificial Sequence

H1

42
Gln
Arg
His
35
Ile
Arg
Met
Gly

Thr

Leu
Leu
20

Trp
Ser
Phe
Asn
Gly

100
Val

Val
Ser
Val
Arg
Thr
Ser
85

Tyr

Thr

Glu
Cys
Arg
Gly
Ile
70

Leu

Asp

Val

Ser
Ala
Gln
Ser
55

Ser
Arg

Thr

Ser

Lys
Ala
40

Gly
Gly
Asp
Phe
Ser
120
Ala
Val
Ser
Thr
Cys

200
Asn

Gly
Ala
Ala
40

Ser
Arg
Ala

Arg

Ser

Ser
25

Trp
Ala
Ser
Val
Gly
105
Val
Ser
Gln
Val
Leu
185
Glu

Arg

Gly
Ser
25

Pro
Thr
Asp
Glu
Asn

105
Ala

10
Ser

Tyr
Ser
Gly
Ala
90

Gln
Phe
Val
Trp
Thr
170
Thr

Val

Gly

Gly
10

Gly
Gly
Ile
Asn
Asp
90

Ala

Ser

Gln
Gln
Thr
Thr
75

Ile
Gly
Ile
Val
Lys
155
Glu
Leu

Thr

Glu

Leu
Phe
Lys
Tyr
Ala
75

Thr

Met

Thr
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Ser
Gln
Arg
60

Asp
Tyr
Thr
Phe
Cys
140
Val
Gln
Ser
His

Cys
220

Val
Thr
Gly
Tyr
60

Lys
Ala

Asp

Lys

Leu
Lys
45

Ala
Phe
His
Lys
Pro
125
Leu
Asp
Asp
Lys

Gln
205

Gln
Phe
Leu
45

Ala
Asn
Val

Tyr

Gly

Leu
30

Pro
Ser
Thr
Cys
Leu
110
Pro
Leu
Asn
Ser
Ala

190
Gly

Pro
Ser
30

Glu
Asp
Ser
Tyr
Trp

110
Pro

15
Asn

Gly
Gly
Leu
Gln
95

Glu
Ser
Asn
Ala
Lys
175
Asp

Leu

Gly
15

Asp
Trp
Thr
Leu
Tyr
95

Gly

Ser

Ser
Gln
Val
Thr
80

Asn
Ile
Asp
Asn
Leu
160
Asp
Tyr

Ser

Gly
Tyr
Val
Val
Tyr
80

Cys
Gln

Val



Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225
Pro
Ser
Asp
Asn
Val
305
Glu
Lys
Thr
Thr
Glu
385
Leu
Lys
Glu

Gly

Pro
130
Gly
Asn
Gln
Ser
Ser
210
Thr
Ser
Arg
Pro
Ala
290
Val
Tyr
Thr
Leu
Cys
370
Ser
Asp
Ser

Ala

Lys
450

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

<220>
<223>

115
Leu

Cys
Ser
Ser
Ser
195
Asn
His
Val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu
Asn
Ser

Arg

Leu
435

43
450
PRT

Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260
Val
Thr
Val
Cys
Ser
340
Pro
Val
Gly
Asp
Trp

420
His

Pro
Val
Ala
165
Gly
Gly
Lys
Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys
Ser
Lys
Gln
Gly
405
Gln

Asn

Ser
Lys
150
Leu
Leu
Thr
Val
Pro
230
Phe
Val
Phe
Pro
Thr
310
Val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

Ser
135
Asp
Thr
Tyr
Gln
Asp
215
Pro
Pro
Thr
Asn
Arg
295
Val
Ser
Lys
Asp
Phe
375
Glu
Phe
Gly

Tyr

Artificial Sequence

H2

120
Lys

Tyr
Ser
Ser
Thr
200
Lys
Cys
Pro
Cys
Trp
280
Glu
Leu
Asn
Gly
Glu
360
Tyr
Asn
Phe

Asn

Thr
440

Ser
Phe
Gly
Leu
185
Tyr
Lys
Pro
Lys
Val
265
Tyr
Glu
His
Lys
Gln
345
Leu
Pro
Asn
Leu
Val

425
Gln

Thr
Pro
Val
170
Ser
Ile
Val
Ala
Pro
250
Val
Val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410

Phe

Lys

Ser
Glu
155
His
Ser
Cys
Glu
Pro
235
Lys
Val
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser
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Gly
140
Pro
Thr
Val
Asn
Pro
220
Glu
Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys
Cys

Leu

125
Gly

Val
Phe
Val
Val
205
Lys
Leu
Thr
Val
Val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
Val
Val
Pro
Thr
Val

430
Leu

Ala
Val
Ala
175
Val
His
Cys
Gly
Met
255
His
Val
Tyr
Gly
Ile
335
Val
Ser
Glu
Pro
Val
415
Met

Ser

Ala
Ser
160
Val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro



<400>

Glu
1
Ser
Gly
Ala
Lys
65
Leu
Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225
Pro
Ser
Asp
Asn
Val
305
Glu
Lys
Thr
Thr
Glu

385
Leu

Val
Leu
Ile
Tyr
50

Gly
Gln
Arg
Thr
Pro
130
Gly
Asn
Gln
Ser
Ser
210
Thr
Ser
Arg
Pro
Ala
290
Val
Tyr
Thr
Leu
Cys
370

Ser

Asp

43

Gln
Arg
His
35

Ile
Arg
Met
Gly
Thr
115
Leu
Cys
Ser
Ser
Ser
195
Asn
His
Val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu

Asn

Ser

Leu
Leu
20

Trp
Ser
Phe
Thr
Gly
100
Val
Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260
Val
Thr
Val
Cys
Ser
340
Pro
Val
Gly

Asp

Val
Ser
Val
Arg
Thr
Ser
85

Tyr
Thr
Pro
Val
Ala
165
Gly
Gly
Lys
Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys
Ser
Lys
Gln

Gly
405

Glu
Cys
Arg
Gly
Ile
70

Leu
Asp
Val
Ser
Lys
150
Leu
Leu
Thr
Val
Pro
230
Phe
Val
Phe
Pro
Thr
310
Val
Ala
Arg
Gly
Pro

390
Ser

Ser
Ala
Gln
Ser
55

Ser
Arg
Thr
Ser
Ser
135
Asp
Thr
Tyr
Gln
Asp
215
Pro
Pro
Thr
Asn
Arg
295
Val
Ser
Lys
Asp
Phe
375
Glu

Phe

Gly
Ala
Ala
40

Ser
Arg
Ala
Arg
Ser
120
Lys
Tyr
Ser
Ser
Thr
200
Lys
Cys
Pro
Cys
Trp
280
Glu
Leu
Asn
Gly
Glu
360
Tyr

Asn

Phe

Gly
Ser
25

Pro
Thr
Asp
Glu
Asn
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Lys
Pro
Lys
Val
265
Tyr
Glu
His
Lys
Gln
345
Leu
Pro

Asn

Leu

Gly
10

Gly
Gly
Ile
Asn
Asp
90

Ala
Ser
Thr
Pro
Val
170
Ser
Ile
Val
Ala
Pro
250
Val
Val
Gln
Gln
Ala
330
Pro
Thr
Ser

Tyr

Tyr
410

Leu
Phe
Lys
Tyr
Ala
75

Thr
Met
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Pro
235
Lys
Val
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys

395
Ser
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Val
Thr
Gly
Tyr
60

Lys
Ala
Asp
Lys
Gly
140
Pro
Thr
Val
Asn
Pro
220
Glu
Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr

Lys

Gln
Phe
Leu
45

Ala
Asn
Val
Tyr
Gly
125
Gly
Val
Phe
Val
Val
205
Lys
Leu
Thr
Val
Val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr

Leu

Pro
Ser
30

Glu
Asp
Ser
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
Val
Val

Pro

Thr

Gly
15

Asp
Trp
Thr
Leu
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His
Cys
Gly
Met
255
His
Val
Tyr
Gly
Ile
335
Val
Ser
Glu

Pro

Val
415

Gly
Tyr
Val
Val
Tyr
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
Val

400
Asp



Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His

420

425

430

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
Gly
Ala
Lys
65
Leu
Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225
Pro

Ser

Asp

Val
Leu
Ile
Tyr
50

Gly
Gln
Arg
Thr
Pro
130
Gly
Asn
Gln
Ser
Ser
210
Thr
Ser

Arg

Pro

435

44
450
PRT

Artificial Sequence

H3
44

Gln
Arg
His
35

Ile
Arg
Met
Gly
Thr
115
Leu
Cys
Ser
Ser
Ser
195
Asn
His
Val

Thr

Glu
275

Leu
Leu
20

Trp
Ser
Phe
Thr
Gly
100
Val
Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro

260
Val

Val
Ser
Val
Arg
Thr
Ser
85

Tyr
Thr
Pro
Val
Ala
165
Gly
Gly
Lys
Cys
Leu
245

Glu

Lys

Glu
Cys
Arg
Gly
Ile
70

Leu
Asp
Val
Ser
Lys
150
Leu
Leu
Thr
Val
Pro
230
Phe

Val

Phe

Ser
Ala
Gln
Ser
55

Ser
Arg
Thr
Ser
Ser
135
Asp
Thr
Tyr
Gln
Asp
215
Pro
Pro

Thr

Asn

440

Gly
Ala
Ala
40

Ser
Arg
Ala
Arg
Ser
120
Lys
Tyr
Ser
Ser
Thr
200
Lys
Cys
Pro

Cys

Trp
280

Gly
Ser
25

Pro
Thr
Asp
Glu
Asn
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Lys
Pro
Lys
Val

265
Tyr

Gly
10

Gly
Gly
Ile
Asn
Asp
90

Ala
Ser
Thr
Pro
Val
170
Ser
Ile
Val
Ala
Pro
250
Val

Val

Leu
Phe
Lys
Tyr
Ala
75

Thr
Met
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Pro
235
Lys

Val

Asp
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Val
Thr
Gly
Tyr
60

Lys
Ala
Asp
Lys
Gly
140
Pro
Thr
Val
Asn
Pro
220
Glu
Asp

Asp

Gly

445

Gln
Phe
Leu
45

Ala
Asn
Val
Tyr
Gly
125
Gly
Val
Phe
Val
Val
205
Lys
Leu
Thr

Val

Val
285

Pro
Ser
30

Glu
Asp
Ser
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser

270
Glu

Gly
15

Asp
Trp
Thr
Leu
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His
Cys
Gly
Met
255
His

Val

Gly
Tyr
Ile
Val
Tyr
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro
Lys
Asp
Gly
240
Ile

Glu

His



Asn
Val
305
Glu
Lys
Thr
Thr
Glu
385
Leu
Lys
Glu

Gly

Ala
290
Val
Tyr
Thr
Leu
Cys
370
Ser
Asp
Ser

Ala

Lys
450

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

<220>
<223>

<400>

Glu
1
Ser
Gly
Ala
Lys
65
Leu
Ala
Gly
Phe

Leu
145

Val
Leu
Ile
Tyr
50

Gly
Gln
Arg
Thr
Pro

130
Gly

Lys
Ser
Lys
Ile
Pro
355
Leu
Asn
Ser

Arg

Leu
435

45
450
PRT

Thr
Val
Cys
Ser
340
Pro
Val
Gly
Asp
Trp

420
His

Lys
Leu
Lys
325
Lys
Ser
Lys
Gln
Gly
405
Gln

Asn

Pro
Thr
310
Val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

Arg
295
Val
Ser
Lys
Asp
Phe
375
Glu
Phe
Gly

Tyr

Artificial Sequence

H4

45
Gln
Arg
His
35
Ile
Arg
Met
Gly
Thr
115

Leu

Cys

Leu
Leu
20

Trp
Ser
Phe
Thr
Gly
100
Val
Ala

Leu

Val
Ser
Val
Arg
Thr
Ser
85

Tyr
Thr

Pro

Val

Glu
Cys
Arg
Gly
Met
70

Leu
Asp
Val

Ser

Lys
150

Ser
Ala
Gln
Ser
55

Ser
Arg
Thr
Ser
Ser

135
Asp

Glu
Leu
Asn
Gly
Glu
360
Tyr
Asn
Phe

Asn

Thr
440

Gly
Ala
Ala
40

Ser
Arg
Ala
Arg
Ser
120
Lys

Tyr

Glu
His
Lys
Gln
345
Leu
Pro
Asn
Leu
Val

425
Gln

Gly
Ser
25

Pro
Thr
Asp
Glu
Asn
105
Ala

Ser

Phe

Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr

410
Phe

Gly
10

Gly
Gly
Ile
Asn
Asp
90

Ala
Ser

Thr

Pro

Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser

Leu
Phe
Lys
Tyr
Ala
75

Thr
Met
Thr

Ser

Glu
155

Page 27

Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys
Cys

Leu

Val
Thr
Gly
Tyr
60

Lys
Ala
Asp
Lys
Gly

140
Pro

Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Gln
Phe
Leu
45

Ala
Asn
Val
Tyr
Gly
125
Gly

Val

Thr
Asn
Pro
Gln
350
Val
Val
Pro
Thr
Val

430
Leu

Pro
Ser
30

Glu
Asp
Ser
Tyr
Trp
110
Pro

Thr

Thr

Tyr
Gly
Ile
335
Val
Ser
Glu
Pro
Val
415
Met

Ser

Gly
15

Asp
Trp
Thr
Leu
Tyr
95

Gly
Ser

Ala

Val

Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro

Gly
Tyr
Val
Val
Tyr
80

Cys
Gln
Val

Ala

Ser
160



Trp
Leu
Ser
Pro
Lys
225
Pro
Ser
Asp
Asn
Val
305
Glu
Lys
Thr
Thr
Glu
385
Leu
Lys

Glu

Gly

Asn
Gln
Ser
Ser
210
Thr
Ser
Arg
Pro
Ala
290
Val
Tyr
Thr
Leu
Cys
370
Ser
Asp
Ser

Ala

Lys
450

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

<220>
<223>

<400>
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly

1

Ser
Ser
Ser
195
Asn
His
Val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu
Asn
Ser

Arg

Leu
435

46
220
PRT

Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260
Val
Thr
Val
Cys
Ser
340
Pro
Val
Gly
Asp
Trp

420
His

Ala
165
Gly
Gly
Lys
Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys
Ser
Lys
Gln
Gly
405
Gln

Asn

Leu
Leu
Thr
Val
Pro
230
Phe
Val
Phe
Pro
Thr
310
Val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

Thr
Tyr
Gln
Asp
215
Pro
Pro
Thr
Asn
Arg
295
Val
Ser
Lys
Asp
Phe
375
Glu
Phe
Gly

Tyr

Artificial Sequence

L11

46

5

Ser
Ser
Thr
200
Lys
Cys
Pro
Cys
Trp
280
Glu
Leu
Asn
Gly
Glu
360
Tyr
Asn
Phe

Asn

Thr
440

Gly
Leu
185
Tyr
Lys
Pro
Lys
Val
265
Tyr
Glu
His
Lys
Gln
345
Leu
Pro
Asn
Leu
Val

425
Gln

Val
170
Ser
Ile
Val
Ala
Pro
250
Val
Val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410
Phe

Lys

10

His
Ser
Cys
Glu
Pro
235
Lys
Val
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser

Thr
Val
Asn
Pro
220
Glu
Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys
Cys

Leu

Phe
Val
Val
205
Lys
Leu
Thr
Val
Val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
Val
Val
Pro
Thr
Val

430
Leu

Ala
175
Val

His

Gly
Met
255
His
Val
Tyr
Gly
Ile
335
Val
Ser
Glu
Pro
Val
415
Met

Ser

15

Val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Leu Leu Asn Ser

20

25
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Gly
Pro
Pro
65

Ile
Ala
Lys
Glu
Phe
145
Gln
Ser

Glu

Ser

Asn
Pro
50

Asp
Ser
Tyr
Arg
Gln
130
Tyr
Ser
Thr
Lys

Pro
210

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

<220>
<223>

<400>

Asp
1
Glu
Gly
Pro
Pro
65
Ile
Ala
Lys

Glu

Ile
Arg
Asn
Pro
50

Asp
Ser
Tyr
Arg

Gln
130

Gln Lys
35
Lys Leu

Arg Phe
Ser Leu

Thr Tyr
100

Thr Val

115

Leu Lys

Pro Arg
Gly Asn

Tyr Ser
180

His Lys

195

Val Thr

47
220
PRT

Asn
Leu
Ser
Gln
85

Pro
Ala
Ser
Glu
Ser
165
Leu

Val

Lys

Tyr
Ile
Gly
70

Ala
Phe
Ala
Gly
Ala
150
Gln
Ser

Tyr

Ser

Leu
Tyr
55

Ser
Glu
Thr
Pro
Thr
135
Lys
Glu
Ser

Ala

Phe
215

Artificial Sequence

L12

47
Val Leu

Ala Thr
20

Gln Lys

35

Lys Leu

Arg Phe
Ser Leu

Thr Tyr
100

Thr Val

115

Leu Lys

Thr
Ile
Asn
Leu
Ser
Gln
85

Pro

Ala

Ser

Gln
Asn
Tyr
Ile
Gly
70

Ala
Phe

Ala

Gly

Ser
Cys
Leu
Tyr
55

Ser
Glu
Thr

Pro

Thr
135

Thr
40

Trp
Gly
Asp
Phe
Ser
120
Ala
Val
Ser
Thr
Cys

200
Asn

Pro
Lys
Thr
40

Trp
Gly
Asp
Phe
Ser

120
Ala

Trp
Ala
Ser
Val
Gly
105
Val
Ser
Gln
Val
Leu
185
Glu

Arg

Asp
Ser
25

Trp
Ala
Ser
Val
Gly
105
Val

Ser

Tyr Gln
Ser Thr
Gly Thr
75
Ala Val
99
Gln Gly
Phe Ile
Val Vval
Trp Lys
155
Thr Glu
170
Thr Leu
Val Thr

Gly Glu

Ser Leu
10
Ser Gln
Tyr Gln
Ser Thr
Gly Thr
75
Ala Val
90
Gln Gly
Phe Ile

Val Val
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Gln
Arg
60

Asp
Tyr
Thr
Phe
Cys
140
Val
Gln
Ser
His

Cys
220

Ala
Ser
Gln
Arg
60

Asp
Tyr
Thr

Phe

Cys
140

Lys
45

Glu
Phe
Tyr
Lys
Pro
125
Leu
Asp
Asp
Lys

Gln
205

Val
Leu
Lys
45

Glu
Phe
Tyr
Lys
Pro

125
Leu

Pro
Ser
Thr
Cys
Leu
110
Pro
Leu
Asn
Ser
Ala

190
Gly

Ser
Leu
30

Pro
Ser
Thr
Cys
Leu
110

Pro

Leu

Gly
Gly
Leu
Gln
95

Glu
Ser
Asn
Ala
Lys
175
Asp

Leu

Leu
15

Asn
Gly
Gly
Leu
Gln
95

Glu

Ser

Asn

Gln
Val
Thr
80

Asn
Ile
Asp
Asn
Leu

160
Asp

Ser

Ser
Gln
Val
Thr
80

Asn
Ile

Asp

Asn



Phe
145
Gln
Ser

Glu

Ser

Tyr Pro
Ser Gly
Thr Tyr
Lys His

195

Pro Val
210

<210> 48
<211> 220
<212> PRT

<213>

<220>
<223> L13

<400> 48

Asp
1
Glu
Gly
Pro
Pro
65
Ile
Ala
Lys
Glu
Phe
145
Gln
Ser

Glu

Ser

Ile val
Arg Ala

Asn Gln
35

Pro Lys

50

Asp Arg

Ser Ser
Tyr Thr

Arg Thr
115

Gln Leu

130

Tyr Pro

Ser Gly
Thr Tyr
Lys His

195

Pro Val
210

<210> 49
<211> 448
<212> PRT

Arg
Asn
Ser
180
Lys

Thr

Leu
Thr
20

Lys
Leu
Phe
Leu
Tyr
100
Val
Lys
Arg
Asn
Ser
180
Lys

Thr

Glu
Ser
165
Leu

Val

Lys

Thr
Ile
Asn
Leu
Ser
Gln
85

Pro
Ala
Ser
Glu
Ser
165
Leu

Val

Lys

Ala
150
Gln
Ser

Tyr

Ser

Gln
Ser
Tyr
Ile
Gly
70

Ala
Phe
Ala
Gly
Ala
150
Gln
Ser
Tyr

Ser

Lys
Glu
Ser
Ala

Phe
215

Artificial Sequence

Ser
Cys
Leu
Tyr
55

Ser
Glu
Thr
Pro
Thr
135
Lys
Glu
Ser

Ala

Phe
215

Val
Ser
Thr
Cys

200
Asn

Pro
Lys
Thr
40

Trp
Gly
Asp
Phe
Ser
120
Ala
Val
Ser
Thr
Cys

200
Asn

Gln
Val
Leu
185
Glu

Arg

Asp
Ser
25

Trp
Ala
Ser
Val
Gly
105
Val
Ser
Gln
Val
Leu
185
Glu

Arg

Trp
Thr
170
Thr
Val

Gly

Ser
10

Ser
Tyr
Ser
Gly
Ala
90

Gln
Phe
Val
Trp
Thr
170
Thr
Val

Gly

Lys
155
Glu
Leu

Thr

Glu

Leu
Gln
Gln
Thr
Thr
75

Val
Gly
Ile
Val
Lys
155
Glu
Leu

Thr

Glu
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Val
Gln
Ser
His

Cys
220

Ala
Ser
Gln
Arg
60

Asp
Tyr
Thr
Phe
Cys
140
Val
Gln
Ser
His

Cys
220

Asp
Asp
Lys

Gln
205

Val
Leu
Lys
45

Glu
Phe
Tyr
Lys
Pro
125
Leu
Asp
Asp

Lys

Gln
205

Asn
Ser
Ala

190
Gly

Ser
Leu
30

Pro
Ser
Thr
Cys
Leu
110
Pro
Leu
Asn
Ser
Ala

190
Gly

Ala
Lys
175
Asp

Leu

Leu
15

Asn
Gly
Gly
Leu
Gln
95

Glu
Ser
Asn
Ala
Lys
175
Asp

Leu

Leu
160
Asp
Tyr

Ser

Gly
Ser
Gln
Val
Thr
80

Asn
Ile
Asp
Asn
Leu
160
Asp

Tyr

Ser



<213>

<220>
<223>

<400>
Glu val Gln

1
Ser

Trp
Gly
Lys
65

Met
Ala
Thr
Leu
Cys
145
Ser
Ser
Ser
Asn
His
225
Val
Thr
Glu
Lys
Ser
305
Lys
Ile

Pro

Val
Met
Met
50

Gly
Glu
Arg
Val
Ala
130
Leu
Gly
Ser
Leu
Thr
210
Thr
Phe
Pro
Val
Thr
290
Val
Cys

Ser

Pro

H11

49

Lys
His
35

Ile
Arg
Leu
Leu
Thr
115
Pro
Val
Ala
Gly
Gly
195
Lys
Cys
Leu
Glu
Lys
275
Lys
Leu
Lys
Lys

Ser
355

Leu
Val
20

Trp
His
Val
Ser
Lys
100
Val
Ser
Lys
Leu
Leu
180
Thr
Val
Pro
Phe
Val
260
Phe
Pro
Thr
Val
Ala

340
Arg

Val
Ser
Val
Pro
Thr
Ser
85

Thr
Ser
Ser
Asp
Thr
165
Tyr
Gln
Asp
Pro
Pro
245
Thr
Asn
Arg
Val
Ser
325

Lys

Asp

Gln
Cys
Arg
Asn
Ile
70

Leu
Gly
Ser
Lys
Tyr
150
Ser
Ser
Thr
Lys
Cys
230
Pro
Cys
Trp
Glu
Leu
310
Asn

Gly

Glu

Artificial Sequence

Ser
Lys
Gln
Ser
55

Thr
Arg
Asn
Ala
Ser
135
Phe
Gly
Leu
Tyr
Lys
215
Pro
Lys
Val
Tyr
Glu

295
His

Gln

Leu

Gly
Ala
Ala
40

Gly
Arg
Ser
Ser
Ser
120
Thr
Pro
Val
Ser
Ile
200
Val
Ala
Pro
Val
Val
280
Gln
Gln
Ala

Pro

Thr
360

Ala
Ser
25

Pro
Ser
Asp
Glu
Phe
105
Thr
Ser
Glu
His
Ser
185
Cys
Glu
Pro
Lys
Val
265
Asp
Tyr
Asp
Leu
Arg

345
Lys

Glu
10

Gly
Gly
Thr
Thr
Asp
90

Asp
Lys
Gly
Pro
Thr
170
Val
Asn
Pro
Glu
Asp
250
Asp
Gly
Asn
Trp
Pro
330
Glu

Asn

Val
Tyr
Gln
Asn
Ser
75

Thr
Tyr
Gly
Gly
Val
155
Phe
Val
Val
Lys
Leu
235
Thr
Val
Val
Ser
Leu
315
Ala

Pro

Gln
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Lys
Thr
Arg
Tyr
60

Ala
Ala
Trp
Pro
Thr
140
Thr
Pro
Thr
Asn
Ser
220
Leu
Leu
Ser
Glu
Thr
300
Asn
Pro

Gln

Val

Lys
Phe
Leu
45

Asn
Ser
Val
Gly
Ser
125
Ala
Val
Ala
Val
His
205
Cys
Gly
Met
His
Val
285
Tyr
Gly
Ile
Val

Ser
365

Pro
Thr
30

Glu
Glu
Thr
Tyr
Gln
110
Val
Ala
Ser
Val
Pro
190
Lys
Asp
Gly
Ile
Glu
270
His
Arg
Lys
Glu
Tyr

350
Leu

Gly
15

Ser
Trp
Lys
Ala
Tyr
95

Gly
Phe
Leu
Trp
Leu
175
Ser
Pro
Lys
Pro
Ser
255
Asp
Asn
Val
Glu
Lys
335
Thr

Thr

Ala
Tyr
Met
Phe
Tyr
80

Cys
Thr
Pro
Gly
Asn
160
Gln
Ser
Ser
Thr
Ser
240
Arg
Pro
Ala
Val
Tyr
320
Thr

Leu

Cys



Leu
Asn
385
Ser

Arg

Leu

Val Lys
370

Gly Gln
Asp Gly
Trp Gln

His Asn
435

<210> 50
<211> 448
<212> PRT

<213>

<220>
<223> H12

<400> 50

Glu
1
Ser
Trp
Gly
Lys
65
Met
Ala
Thr
Leu
Cys
145
Ser
Ser
Ser
Asn
His

225
Val

Val Gln
Val Lys

Met His
35

Met Ile

50

Gly Arg

Glu Leu
Arg Leu

Val Thr
115

Ala Pro

130

Leu Val

Gly Ala

Ser Gly

Leu Gly
195

Thr Lys

210

Thr Cys

Phe Leu

Gly
Pro
Ser
Gln

420
His

Leu
Val
20

Trp
His
Val
Ser
Lys
100
Val
Ser
Lys
Leu
Leu
180
Thr
Val

Pro

Phe

Phe
Glu
Phe
405
Gly

Tyr

Val
Ser
Val
Pro
Thr
Ser
85

Thr
Ser
Ser
Asp
Thr
165
Tyr
Gln
Asp

Pro

Pro
245

Tyr
Asn
390
Phe

Asn

Thr

Gln
Cys
Arg
Asn
Leu
70

Leu
Gly
Ser
Lys
Tyr
150
Ser
Ser
Thr
Lys
Cys

230
Pro

Pro
375
Asn
Leu

Val

Gln

Artificial Sequence

Ser
Lys
Gln
Ser
55

Thr
Arg
Asn
Ala
Ser

135
Phe

Leu
Tyr
Lys
215

Pro

Lys

Ser
Tyr
Tyr
Phe

Lys
440

Gly
Ala
Ala
40

Gly
Leu
Ser
Ser
Ser
120
Thr
Pro
Val
Ser
Ile
200
Val
Ala

Pro

Asp
Lys
Ser
Ser

425
Ser

Ala
Ser
25

Pro
Ser
Asp
Glu
Phe
105
Thr
Ser
Glu
His
Ser
185
Cys
Glu

Pro

Lys

Ile
Thr
Lys
410
Cys

Leu

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Asp
Lys
Gly
Pro
Thr
170
Val
Asn
Pro

Glu

Asp
250

Ala
Thr
395
Leu

Ser

Ser

Val
Tyr
Gln
Asn
Ser
75

Thr
Tyr
Gly
Gly
Val
155
Phe
Val
Val
Lys
Leu

235
Thr
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Val
380
Pro
Thr
Val

Leu

Lys
Thr
Arg
Tyr
60

Ala
Ala
Trp
Pro
Thr
140
Thr
Pro
Thr
Asn
Ser
220

Leu

Leu

Glu
Pro
Val
Met

Ser
445

Lys
Phe
Leu
45

Asn
Ser
Val
Gly
Ser
125
Ala
Val
Ala
Val
His
205

Gly

Met

Trp
Val
Asp
His

430
Pro

Pro
Thr
30

Glu
Glu
Thr
Tyr
Gln
110
Val
Ala
Ser
Val
Pro
190
Lys
Asp
Gly

Ile

Glu
Leu
Lys
415
Glu

Gly

Gly
15

Ser
Trp
Lys
Ala
Tyr
95

Gly
Phe
Leu
Trp
Leu
175
Ser
Pro
Lys

Pro

Ser
255

Ser
Asp
400
Ser

Ala

Lys

Ala
Tyr
Met
Phe
Tyr
80

Cys
Thr
Pro
Gly
Asn
160
Gln
Ser
Ser
Thr
Ser

240
Arg



Thr
Glu
Lys
Ser
305
Lys
Ile
Pro
Leu
Asn
385
Ser

Arg

Leu

Pro
Val
Thr
290
Val
Cys
Ser
Pro
Val
370
Gly
Asp
Trp

His

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

<220>
<223>

<400>
Glu Val Gln

1
Ser

Trp
Gly
Lys
65

Met
Ala

Thr

Leu

Val
Met
Met
50

Gly
Glu
Arg

Val

Ala
130

Glu
Lys
275
Lys
Leu
Lys
Lys
Ser
355
Lys
Gln
Gly
Gln

Asn
435

51
448
PRT

Val
260
Phe
Pro
Thr
Val
Ala
340
Arg
Gly
Pro
Ser
Gln

420
His

Thr
Asn
Arg
Val
Ser
325
Lys
Asp
Phe
Glu
Phe
405
Gly

Tyr

Cys
Trp
Glu
Leu
310
Asn
Gly
Glu
Tyr
Asn
390
Phe

Asn

Thr

Val
Tyr
Glu
295
His
Lys
Gln
Leu
Pro
375
Asn
Leu

Val

Gln

Artificial Sequence

H13

51

Lys
His
35

Ile
Lys
Leu
Leu
Thr

115
Pro

Leu
Val
20

Trp
His
Ala
Ser
Lys
100
Val

Ser

Val
Ser
Val
Pro
Thr
Ser
85

Thr

Ser

Ser

Gln
Cys
Arg
Asn
Leu
70

Leu
Gly

Ser

Lys

Ser
Lys
Gln
Ser
55

Thr
Arg
Asn

Ala

Ser
135

Val
Val
280
Gln
Gln
Ala
Pro
Thr
360
Ser
Tyr
Tyr
Phe

Lys
440

Gly
Ala
Ala
40

Gly
Leu
Ser
Ser
Ser

120
Thr

Val
265
Asp
Tyr
Asp
Leu
Arg
345
Lys
Asp
Lys
Ser
Ser

425
Ser

Ala
Ser
25

Pro
Ser
Asp
Glu
Phe
105
Thr

Ser

Asp
Gly
Asn
Trp
Pro
330
Glu
Asn
Ile
Thr
Lys
410
Cys

Leu

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Asp
Lys

Gly

Val
Val
Ser
Leu
315
Ala
Pro
Gln
Ala
Thr
395
Leu

Ser

Ser

Val
Tyr
Gln
Asn
Ser
75

Thr
Tyr
Gly

Gly
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Ser
Glu
Thr
300
Asn
Pro
Gln
Val
Val
380
Pro
Thr
Val

Leu

Lys
Thr
Arg
Tyr
60

Ala
Ala
Trp

Pro

Thr
140

His
Val
285
Tyr
Gly
Ile
Val
Ser
365
Glu
Pro
Val
Met

Ser
445

Lys
Phe
Leu
45

Asn
Ser
Val
Gly
Ser

125
Ala

Glu
270
His
Arg
Lys
Glu
Tyr
350
Leu
Trp
Val
Asp
His

430
Pro

Pro
Thr
30

Glu
Glu
Thr
Tyr
Gln
110
Val

Ala

Asp
Asn
Val
Glu
Lys
335
Thr
Thr
Glu
Leu
Lys
415
Glu

Gly

Gly
15

Ser
Trp
Lys
Ala
Tyr
95

Gly
Phe

Leu

Pro
Ala
Val
Tyr
320
Thr
Leu
Cys
Ser
Asp
400
Ser

Ala

Lys

Ala
Tyr
Ile
Phe
Tyr
80

Cys
Thr

Pro

Gly



Cys
145
Ser
Ser
Ser
Asn
His
225
Val
Thr
Glu
Lys
Ser
305
Lys
Ile
Pro
Leu
Asn
385
Ser

Arg

Leu

Leu
Gly
Ser
Leu
Thr
210
Thr
Phe
Pro
Val
Thr
290
Val
Cys
Ser
Pro
Val
370
Gly
Asp

Trp

His

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

<220>
<223>

<400>
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1

Val
Ala
Gly
Gly
195
Lys
Cys
Leu
Glu
Lys
275
Lys
Leu
Lys
Lys
Ser
355
Lys
Gln
Gly
Gln

Asn
435

52
448
PRT

Lys
Leu
Leu
180
Thr
Val
Pro
Phe
Val
260
Phe
Pro
Thr
Val
Ala
340
Arg
Gly
Pro
Ser
Gln

420
His

Asp
Thr
165
Tyr
Gln
Asp
Pro
Pro
245
Thr
Asn
Arg
Val
Ser
325
Lys
Asp
Phe
Glu
Phe
405
Gly

Tyr

Tyr
150
Ser
Ser
Thr
Lys
Cys
230
Pro
Cys
Trp
Glu
Leu
310
Asn
Gly
Glu
Tyr
Asn
390
Phe

Asn

Thr

Phe
Gly
Leu
Tyr
Lys
215
Pro
Lys
Val
Tyr
Glu
295
His
Lys
Gln
Leu
Pro
375
Asn
Leu

Val

Gln

Artificial Sequence

H14

52

5

Pro
Val
Ser
Ile
200
Val
Ala
Pro
Val
Val
280
Gln
Gln
Ala
Pro
Thr
360
Ser
Tyr
Tyr

Phe

Lys
440

Glu
His
Ser
185
Glu
Pro
Lys
Val

265
Asp

Asp
Leu
Arg
345
Lys
Asp
Lys
Ser
Ser

425
Ser

Pro
Thr
170
Val
Asn
Pro
Glu
Asp
250
Asp
Gly
Asn
Trp
Pro
330
Glu
Asn
Ile
Thr
Lys
410
Cys

Leu

10

Val
155
Phe
Val
Val
Lys
Leu
235
Thr
Val
Val
Ser
Leu
315
Ala
Pro
Gln
Ala
Thr
395
Leu

Ser

Ser

Thr
Pro
Thr
Asn
Ser
220
Leu
Leu
Ser
Glu
Thr
300
Asn
Pro
Gln
Val
Val
380
Pro
Thr

Val

Leu

Val
Ala
Val
His
205
Cys
Gly
Met
His
Val
285
Tyr
Gly
Ile
Val
Ser
365
Glu
Pro
Val

Met

Ser
445

Ser
Val
Pro
190
Lys
Asp
Gly
Ile
Glu
270
His
Arg
Lys
Glu
Tyr
350
Leu
Trp
Val
Asp
His

430
Pro

Trp
Leu
175
Ser
Pro
Lys
Pro
Ser
255
Asp
Asn
Val
Glu
Lys
335
Thr
Thr
Glu
Leu
Lys
415
Glu

Gly

15

Asn
160
Gln
Ser
Ser
Thr
Ser
240
Arg
Pro
Ala
Val
Tyr
320
Thr
Leu
Cys
Ser
Asp
400
Ser

Ala

Lys

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr

20

25
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Trp
Gly
Lys
65

Met
Ala
Thr
Leu
Cys
145
Ser
Ser
Ser
Asn
His
225
Val
Thr
Glu
Lys
Ser
305
Lys
Ile
Pro
Leu
Asn
385
Ser

Arg

Leu

Met
Met
50

Gly
Glu
Arg
Val
Ala
130
Leu
Gly
Ser
Leu
Thr
210
Thr
Phe
Pro
Val
Thr
290
Val
Cys
Ser
Pro
Val
370
Gly
Asp
Trp

His

His
35

Ile
Lys
Leu
Leu
Thr
115
Pro
Val
Ala
Gly
Gly
195
Lys
Cys
Leu
Glu
Lys
275
Lys
Leu
Lys
Lys
Ser
355
Lys
Gln
Gly
Gln

Asn
435

Trp
His
Ala
Ser
Lys
100
Val
Ser
Lys
Leu
Leu
180
Thr
Val
Pro
Phe
Val
260
Phe
Pro
Thr
Val
Ala
340
Arg
Gly
Pro
Ser
Gln

420
His

Val
Pro
Thr
Ser
85

Thr
Ser
Ser
Asp
Thr
165
Tyr
Gln
Asp
Pro
Pro
245
Thr
Asn
Arg
Val
Ser
325
Lys
Asp
Phe
Glu
Phe
405
Gly

Tyr

Lys
Asn
Leu
70

Leu
Gly
Ser
Lys
Tyr
150
Ser
Ser
Thr
Lys
Cys
230
Pro
Cys
Trp
Glu
Leu
310
Asn
Gly
Glu
Tyr
Asn
390
Phe

Asn

Thr

Gln
Ser
55

Thr
Arg
Asn
Ala
Ser
135
Phe
Gly
Leu
Tyr
Lys
215
Pro
Lys
Val
Tyr
Glu
295
His
Lys
Gln
Leu
Pro
375
Asn
Leu

Val

Gln

Arg
40

Gly
Leu
Ser
Ser
Ser
120
Thr
Pro
Val
Ser
Ile
200
Val
Ala
Pro
Val
Val
280
Gln
Gln
Ala
Pro
Thr
360
Ser
Tyr
Tyr
Phe

Lys
440

Pro
Ser
Asp
Glu
Phe
105
Thr
Ser
Glu
His
Ser
185
Cys
Glu
Pro
Lys
Val
265
Asp
Tyr
Asp
Leu
Arg
345
Lys
Asp
Lys
Ser
Ser

425
Ser

Gly
Thr
Lys
Asp
90

Asp
Lys
Gly
Pro
Thr
170
Val
Asn
Pro
Glu
Asp

250
Asp

Asn
Trp
Pro
330
Glu
Asn
Ile
Thr
Lys
410
Cys

Leu

Gln
Asn
Ser
75

Thr
Tyr
Gly
Gly
Val
155
Phe
Val
Val
Lys
Leu
235
Thr
Val
Val
Ser
Leu
315
Ala
Pro
Gln
Ala
Thr
395
Leu

Ser

Ser
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Arg
Tyr
60

Ala
Ala
Trp
Pro
Thr
140
Thr
Pro
Thr
Asn
Ser
220
Leu
Leu
Ser
Glu
Thr
300
Asn
Pro
Gln
Val
Val
380
Pro
Thr
Val

Leu

Leu
45

Asn
Ser
Val
Gly
Ser
125
Ala
Val
Ala
Val
His
205
Cys

Met
His
Val
285
Tyr
Gly
Ile
Val
Ser
365
Glu
Pro
Val

Met

Ser
445

Glu
Glu
Thr
Tyr
Gln
110
Val
Ala
Ser
Val
Pro
190
Lys
Asp
Gly
Ile
Glu
270
His
Arg
Lys
Glu
Tyr
350
Leu
Trp
Val
Asp
His

430
Pro

Trp
Lys
Ala
Tyr
95

Gly
Phe
Leu
Trp
Leu
175
Ser
Pro
Lys
Pro
Ser
255
Asp
Asn
Val
Glu
Lys
335
Thr
Thr
Glu
Leu
Lys
415
Glu

Gly

Ile
Phe
Tyr
80

Cys
Thr
Pro
Gly
Asn
160
Gln
Ser
Ser
Thr
Ser
240
Arg
Pro
Ala
Val
Tyr
320
Thr
Leu
Cys
Ser
Asp
400
Ser

Ala

Lys



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

<220>
<223>

<400>

Gln
1
Ser
Trp
Gly
Lys
65
Met
Thr
Thr
Leu
Cys
145
Ser
Ser
Ser
Asn
His
225
Val
Thr
Glu
Lys
Ser
305
Lys

Ile

Val
Val
Ile
Asn
50

Asp
Gln
Arg
Leu
Ala
130
Leu
Gly
Ser
Leu
Thr
210
Thr
Phe
Pro
Val
Thr
290
Val
Cys

Ser

53
448
PRT

Artificial Sequence

IMAB-362 heavy chain

53
Gln

Lys
Asn
35

Ile
Lys
Leu
Ser
Thr
115
Pro
Val
Ala
Gly
Gly
195
Lys
Cys
Leu
Glu
Lys
275
Lys
Leu

Lys

Lys

Leu
Leu
20

Trp
Tyr
Ala
Ser
Trp
100
Val
Ser
Lys
Leu
Leu
180
Thr
Val
Pro
Phe
Val
260
Phe
Pro
Thr
Val

Ala

Gln
Ser
Val
Pro
Thr
Ser
85

Arg
Ser
Ser
Asp
Thr
165
Tyr
Gln
Asp
Pro
Pro
245
Thr
Asn
Arg
Val
Ser

325
Lys

Gln
Cys
Lys
Ser
Leu
70

Pro
Gly
Ser
Lys
Tyr
150
Ser
Ser
Thr
Lys
Cys
230
Pro
Cys
Trp
Glu
Leu
310

Asn

Gly

Pro
Lys
Gln
Asp
55

Thr
Thr
Asn
Ala
Ser

135
Phe

Leu
Tyr
Arg
215
Pro
Lys
Val
Tyr
Glu
295
His
Lys

Gln

Gly
Ala
Arg
40

Ser
Val
Ser
Ser
Ser
120
Thr
Pro
Val
Ser
Ile
200
Val
Ala
Pro
Val
Val
280
Gln
Gln
Ala

Pro

Ala
Ser
25

Pro
Tyr
Asp
Glu
Phe
105
Thr
Ser
Glu
His
Ser
185
Cys
Glu
Pro
Lys
Val
265
Asp
Tyr
Asp

Leu

Arg

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Asp
Lys
Gly
Pro
Thr
170
Val
Asn
Pro
Glu
Asp
250
Asp
Gly
Asn
Trp
Pro

330
Glu

Leu
Tyr
Gln
Asn
Ser
75

Ser
Tyr
Gly
Gly
Val
155
Phe
Val
Val
Lys
Leu
235
Thr
Val
Val
Ser
Leu
315
Ala

Pro
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Val
Thr
Gly
Tyr
60

Ser
Ala
Trp
Pro
Thr
140
Thr
Pro
Thr
Asn
Ser
220
Leu
Leu
Ser
Glu
Thr
300
Asn

Pro

Gln

Arg
Phe
Leu
45

Asn
Ser
Val
Gly
Ser
125
Ala
Val
Ala
Val
His
205
Cys
Gly
Met
His
Val
285
Tyr
Gly
Ile

Val

Pro
Thr
30

Glu
Gln
Thr
Tyr
Gln
110
Val
Ala
Ser
Val
Pro
190
Lys
Asp
Gly
Ile
Glu
270
His
Arg
Lys
Glu

Tyr

Gly
15

Ser
Trp
Lys
Ala
Tyr
95

Gly
Phe
Leu
Trp
Leu
175
Ser
Pro
Lys
Pro
Ser
255
Asp
Asn
Val
Glu
Lys

335
Thr

Ala
Tyr
Ile
Phe
Tyr
80

Cys
Thr
Pro
Gly
Asn
160
Gln
Ser
Ser
Thr
Ser
240
Arg
Pro
Ala
Val
Tyr
320

Thr

Leu



Pro
Leu
Asn
385
Ser

Arg

Leu

Pro
Val
370
Gly
Asp
Trp

His

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

<220>
<223>

<400>

Asp
1
Glu
Gly
Pro
Pro
65
Ile
Asp
Lys
Glu
Phe
145
Gln
Ser

Glu

Ser

Ile
Lys
Asn
Pro
50

Asp
Ser
Tyr
Arg
Gln
130
Tyr
Ser
Thr
Lys

Pro
210

Ser
355
Lys
Gln
Gly
Gln

Asn
435

54
220
PRT

340
Arg

Gly
Pro
Ser
Gln

420
His

Glu
Phe
Glu
Phe
405
Gly

Tyr

Glu
Tyr
Asn
390
Phe

Asn

Thr

Met
Pro
375
Asn
Leu

Val

Gln

Artificial Sequence

IMAB-362 light chain

54
Val

Val
Gln
35

Lys
Arg
Ser
Ser
Thr
115
Leu
Pro
Gly
Tyr
His

195
Val

Met
Thr
20

Lys
Leu
Phe
Val
Tyr
100
Val
Lys
Arg
Asn
Ser
180
Lys

Thr

Thr
Met
Asn
Leu
Thr
Gln
85

Pro
Ala
Ser
Glu
Ser
165
Leu

Val

Lys

Gln
Ser
Tyr
Ile
Gly
70

Ala
Phe
Ala
Gly
Ala
150
Gln
Ser
Tyr

Ser

Ser
Cys
Leu
Tyr
55

Ser
Glu
Thr
Pro
Thr
135
Lys
Glu
Ser

Ala

Phe
215

Thr
360
Ser
Tyr
Tyr
Phe

Lys
440

Pro
Lys
Thr
40

Trp
Gly
Asp
Phe
Ser
120
Ala
Val
Ser
Thr
Cys

200
Asn

345
Lys

Asp
Lys
Ser
Ser

425
Ser

Ser
Ser
25

Trp
Ala
Ser
Leu
Gly
105
Val
Ser
Gln
Val
Leu
185
Glu

Arg

Asn
Ile
Thr
Lys
410
Cys

Leu

Ser
10

Ser
Tyr
Ser
Gly
Ala
90

Ser
Phe
Val
Trp
Thr
170
Thr
Val

Gly

Gln
Ala
Thr
395
Leu

Ser

Ser

Leu
Gln
Gln
Thr
Thr
75

Val
Gly
Ile
Val
Lys
155
Glu
Leu

Thr

Glu
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Val
Val
380
Pro
Thr
Val

Leu

Thr
Ser
Gln
Arg
60

Asp
Tyr
Thr
Phe
Cys
140
Val
Gln
Ser
His

Cys
220

Ser
365
Glu
Pro
Val
Met

Ser
445

Val
Leu
Lys
45

Glu
Phe
Tyr
Lys
Pro
125
Leu
Asp
Asp

Lys

Gln
205

350
Leu

Trp
Val
Asp
His

430
Pro

Thr
Leu
30

Pro
Ser
Thr
Cys
Leu
110
Pro
Leu
Asn
Ser
Ala

190
Gly

Thr
Glu
Leu
Lys
415
Glu

Gly

Ala
15

Asn
Gly
Gly
Leu
Gln
95

Glu
Ser
Asn
Ala
Lys
175
Asp

Leu

Cys
Ser
Asp
400
Ser

Ala

Lys

Gly
Ser
Gln
Val
Thr
80

Asn
Ile
Asp
Asn
Leu
160
Asp

Tyr

Ser



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

<220>
<223>

<400>

55

4

PRT

Artificial Sequence

Tetrapeptide linker

55

Gly Gly Phe Gly

1

4

Page 38





