<110>
<120>
<130>

<150>
<1561>

<160>
<170>

<210>
211>
212>
213>

<220>
<223>

<220>
<221>
<222>

<400>
atg ggt
Met Gly
1

gtg cac
Val His

cct ggg
Pro Gly

act gat
Thr Asp
50

gag tgg
Glu Trp
65

cag aag
GIn Lys
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CHIOME Bioscience Inc.

Purification method of antibody composition

G2920W0

JP 2021-079977
2021-05-10

78
PatentIn version 3.5

1

420

DNA
Artificial

Recombinant DNA

CDS
(1).. (420)

1
tgg agc tgt atc atc

Trp Ser Cys Ile Ile
5

tcc caa gtc cag ctg
Ser GIn Val GIn Leu
20

gcc tca gtg aaa gtc
Ala Ser Val Lys Val
35

tat goct atg cac tgg
Tyr Ala Met His Trp
55

att gga gtt att agt
Ile Gly Val Ile Ser
70

ttt aag ggc aag gcc
Phe Lys Gly Lys Ala

ttc
Phe

gtg
Val

tcc
Ser
40

gtg
Val

act
Thr

aca
Thr

ttt
Phe

cag
Gln
25

tgc

Cys

cga
Arg

tac
Tyr

atg
Met

ctg gta
Leu Val
10

tct ggg
Ser Gly

aag gct
Lys Ala

cag gcc
Gln Ala

tat ggt
Tyr Gly
75

act gtc
Thr Val

Page 1

gca
Ala

gect
Ala

tce
Ser

cct
Pro
60

aat
Asn

gac
Asp

aca
Thr

gaa
Glu

ggc
Gly
45

gga
Gly

aca
Thr

aca
Thr

gect
Ala

gtg
Val
30

tac
Tyr

caa
Gln

aac
Asn

tcc
Ser

aca
Thr
15

aag
Lys

aca
Thr

ggc
Gly

tac
Tyr

ace
Thr

ggc
Gly

aag
Lys

ttc
Phe

ctg
Leu

aac
Asn
80

age
Ser

48

96

144

192

240

288



aca gcc tat atg
Thr Ala Tyr Met
100

tat tac tgt gca
Tyr Tyr Cys Ala
115

tac tgg ggt caa
Tyr Trp Gly GIn
130

210> 2

<211> 140
<212> PRT
213>

<220>
<223>

<400> 2

Met Gly Trp Ser
1

Val His Gln

20

Ser

Pro Gly Ala Ser

35

Thr Asp Tyr Ala

50

Glu
65

Trp Ile Gly

Gln Lys Phe Lys

Thr Ala Met

100

Tyr

85

gaa ctt agg agc
Glu Leu Arg Ser

ttg
Leu
120

aga gga gga
Arg Gly Gly

gte
Val

gga acc atg
Gly Thr Met
135

Artificial

Synthetic Construct

Cys Ile Ile Phe

Val GIn Leu Val

Val Val Ser

40

Lys

Met His Trp Val

55

Val Ile Ser Thr

10

Gly Thr

85

Lys Ala

Glu Leu Arg Ser

ttg
Leu
105

cga
Arg

acc
Thr

Phe

Gln

25

Cys

Arg

Tyr

Met

Leu
105

90
aga

Arg

gag
Glu

gte
Val

Leu
10

Ser

Lys

Gln

Tyr

Thr

90

Arg

Page 2

tct
Ser

tat
Tyr

tce
Ser

Val

Gly

Ala

Ala

Gly

15

Val

Ser

gac
Asp

tac
Tyr

tca
Ser
140

Ala

Ala

Ser

Pro

60

Asn

Asp

Asp

95

gat act gcc gtg
Asp Thr Ala Val
110

tat gct atg gac
Tyr Ala Met Asp
125

Thr Ala Thr

15

Gly

Glu Val

30

Lys Lys

Gly
45

Tyr Thr Phe

Gly GIn Gly Leu

Thr Asn

80

Asn Tyr

Thr Thr

95

Ser Ser

Thr Ala
110

Asp Val

336

384

420



Tyr Tyr Cys Ala Arg Gly Gly Leu Arg Glu Tyr Tyr Tyr Ala Met Asp

115

120

Tyr Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser

130

<210>
<2115
212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>
caa gtc cag

Gln
1

tca
Ser

gect
Ala

gga
Gly

aag
Lys
65

atg
Met

gca
Ala

Val

gtg
Val

atg
Met

gtt
Val
50

ggc
Gly

gaa
Glu

aga
Arg

3
363
DNA

Artificial

Recombinant DNA

CDS

(1).. (363)

3

Gln

aaa
Lys

cac
His
35

att
Ile

aag
Lys

ctt
Leu

gga
Gly

ctg
Leu

gtc
Val
20

tgg
Trp

agt
Ser

gce
Ala

agg
Arg

gga
Gly
100

gtg
Val
5

tce

Ser

gtg
Val

act
Thr

aca
Thr

age
Ser
85

ttg

cag
Gln

tgc
Cys

cga
Arg

tac
Tyr

atg
Met
70

ttg
Leu

cga

135

tct
Ser

aag
Lys

cag
Gln

tat
Tyr
55

act
Thr

aga
Arg

gag

Leu Arg Glu

geg
Gly

get
Ala

gce
Ala
40

get
Gly

gtc
Val

tect
Ser

tat
Tyr

get
Ala

tce
Ser
25

cct
Pro

aat
Asn

gac
Asp

gac
Asp

tac
Tyr
105

gaa
Glu
10

ggc
Gly

gga
Gly

aca
Thr

aca
Thr

gat
Asp
90

tat
Tyr

Page 3

gtg
Val

tac
Tyr

caa
Gln

aac
Asn

tce
Ser
75

act
Thr

gect
Ala

140

aag
Lys

aca
Thr

ggc
Gly

tac
Tyr
60

acc
Thr

gce
Ala

atg
Met

125

aag
Lys

ttc
Phe

ctg
Leu
45

aac
Asn

age
Ser

gtg
Val

gac
Asp

cct
Pro

act
Thr
30

gag
Glu

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr
110

ggg
Gly
15

gat
Asp

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr
95

tgg
Trp

gce
Ala

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr
80

tgt
Cys

ggt
Gly

48

96

144

192

240

288

336



caa gga acc atg gtc acc gtc tcc tca 363
Gln Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 4

211> 121

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 4
GIn Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Ala Met His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45

Gly Val Ile Ser Thr Tyr Tyr Gly Asn Thr Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Met Thr Val Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Gly Gly Leu Arg Glu Tyr Tyr Tyr Ala Met Asp Tyr Trp Gly
100 105 110

GIn Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 5
<211> 420
<212> DNA

Page 4



213>

<220>
<223>

<220>
<2215
<222>

<400>

atg ggt tgg age
Met Gly Trp

1

gtg
Val

cct
Pro

act
Thr

gag
Glu
65

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr

<210> 6

Artificial

Recombinant DNA

C

DS

(1).. (420)

5

cac tcc
His Ser

ggg
Gly

gat
Asp
50

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr

tgg

gce
Ala
35

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr

tgt
Cys
115

ggt

Trp Gly

130

211>
<212> PRT

1

40

Ser

caa
GIn
20

tca
Ser

gct
Ala

gga
Gly

aag
Lys

atg
Met
100

gca
Ala

caa
GIn

tgt
Cys
5

gtec
Val

gtg
Val

atg
Met

gtt
Val

gge
Gly
85

gaa
Glu

aga
Arg

gga
Gly

atc
Ile

cag
GIn

aaa
Lys

cac
His

att
Ile
70

cga
Arg

ctt
Leu

gga
Gly

acc
Thr

atc
Ile

ctg
Leu

gtc
Val

tgg
Trp
55

agt
Ser

gce
Ala

agg
Arg

gga
Gly

atg
Met
135

tte
Phe

gtg
Val

tce
Ser
40

gtg
Val

act
Thr

aca
Thr

agc
Ser

ttg
Leu
120

gte
Val

ttt
Phe

cag
GIn
25

tgc
Cys

cga
Arg

tac
Tyr

atg
Met

ttg
Leu
105

cga
Arg

acc
Thr

ctg
Leu
10

tect
Ser

aag
Lys

cag
GlIn

tat
Tyr

act
Thr
90

aga

Arg

gag
Glu

gte
Val

Page 5

gta
Val

ggg
Gly

gect
Ala

gce
Ala

ggt
Gly
75

gte
Val

tct
Ser

tat
Tyr

tce
Ser

gca
Ala

gect
Ala

tce
Ser

cct
Pro
60

aat
Asn

gac
Asp

gac
Asp

tac
Tyr

tca
Ser
140

aca

gaa
Glu

ggce
Gly
45

gga
Gly

aca
Thr

aca
Thr

gat
Asp

tat
Tyr
125

gct aca gge
Thr Ala Thr Gly

gtg
Val
30

tac
Tyr

caa
GIn

aac
Asn

tce
Ser

act

15
aag

Lys

aca
Thr

ggce
Gly

tac
Tyr

acc
Thr
95

gce

aag
Lys

ttc
Phe

ctg
Leu

aac
Asn
80

age
Ser

gtg

Thr Ala Val

110

gct atg gac
Ala Met Asp

48

96

144

192

240

288

336

384

420



213>

<220>
<223>

<400> 6

Met Gly Trp
1

Val His Ser

Gly Ala

35

Pro

Thr Asp Tyr

50

Glu
65

Trp Ile

GIn Lys Phe

Thr Ala Tyr

Cys
115

Tyr Tyr

Trp Gly

130

Tyr

210> 7

<211> 363
<212> DNA
<213>

<220>
<223>

Ser

GIn

20

Ser

Ala

Gly

Lys

Met

100

Ala

GIn

Artificial

Synthetic Construct

Cys Ile Ile
5

Val GIn Leu

Val Lys Val

Met His Trp
55

Val Ile Ser
70

Gly Arg Ala
85

Glu Leu Arg

Arg Gly Gly

Gly Thr Met
135

Artificial

Recombinant DNA

Phe

Val

Ser

40

Val

Thr

Thr

Ser

Leu

120

Val

Phe Leu Val
10

Gln Ser
25

Gly

Cys Lys Ala

Arg GIn Ala

Gly
75

Tyr Tyr

Met Thr
90

Val

Leu Arg Ser

105

Arg Glu Tyr

Thr Val Ser

Page 6

Ala

Ala

Ser

Pro

60

Asn

Asp

Asp

Tyr

Ser
140

Thr

Glu

Gly

45

Gly

Thr

Thr

Asp

Tyr
125

Ala Thr

15

Gly

Val
30

Lys Lys

Tyr Thr Phe

Gln

Gly Leu

Asn
80

Asn Tyr

Thr
95

Ser Ser

Thr
110

Ala Val

Ala Met Asp



<220>
<221>
<222>

<400>
caa gtc cag ctg
Gln Val GIn

1

tca
Ser

gect
Ala

gga
Gly

aag
Lys
65

atg
Met

gca
Ala

caa
Gln

C

DS

(1).. (363)

7

gtg aaa
Val Lys

atg
Met

gtt
Val
50

ggc
Gly

gaa
Glu

aga
Arg

gga
Gly

<210>
<2115
<212>
<213>

<220>
<223>

<400>

8
1
P

cac
His
35

att
Ile

cga
Arg

ctt
Leu

gga
Gly

ace
Thr
115

21
RT

Leu

gte
Val
20

tgg
Trp

agt
Ser

gce
Ala

agg
Arg

gga
Gly
100

atg
Met

gtg
Val
5

tce

Ser

gtg
Val

act
Thr

aca
Thr

age
Ser
85

ttg

cag
Gln

tgc
Cys

cga
Arg

tac
Tyr

atg
Met
70

ttg
Leu

cga

tot ggg
Ser Gly

aag got
Lys Ala

cag gcc
Gln Ala
40

tat ggt
Tyr Gly
55

act gtc
Thr Val

aga tct
Arg Ser

gag tat

Leu Arg Glu Tyr

gtc
Val

Artificial

ace
Thr

gtc tecc
Val Ser
120

Synthetic Construct

8

gct gaa
Ala Glu
10

tcec gge
Ser Gly
25

cct gga
Pro Gly

aat aca
Asn Thr

gac aca
Asp Thr

gac gat
Asp Asp
90

tac tat
Tyr Tyr
105

tca
Ser

gtg
Val

tac
Tyr

caa
Gln

aac
Asn

tce
Ser
75

act
Thr

gect
Ala

aag aag
Lys Lys

aca ttc
Thr Phe

ggc ctg
Gly Leu
45

tac aac
Tyr Asn
60

acc agec
Thr Ser

gec gtg
Ala Val

atg gac
Met Asp

cct
Pro

act
Thr
30

gag
Glu

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr
110

ggg
Gly
15

gat
Asp

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr
95

tgg
Trp

gce
Ala

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr
80

tgt
Cys

ggt
Gly

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

1

5

10

Page 7

15

48

96

144

192

240

288

336

363



Ser Val Lys Val Ser Cys Lys
20

Ala Met His Trp Val Arg GIn
35

Gly Val Ile Ser Thr Tyr Tyr
50 55

Lys Gly Arg Ala Thr Met Thr
65 70

Met Glu Leu Arg Ser Leu Arg
85

Ala Arg Gly Gly Leu Arg Glu
100

Gln Gly Thr Met Val Thr Val
115

<210> 9

<211> 399

<212> DNA

<213> Artificial

<220>
<223> Recombinant DNA

<220>
<221> CDS
<222> (1)..(399)

<400> 9

atg gaa tca cag acc cag gtc
Met Glu Ser Gln Thr GIn Val
1 5

ggt geoc tgt geca gac att gtc
Gly Ala Cys Ala Asp Ile Val
20

Ala

Ala

40

Gly

Val

Ser

Tyr

Ser
120

cte
Leu

atg
Met

Ser Gly Tyr
25

Pro Gly GIn

Asn Thr Asn

Asp Thr Ser
15

Asp Asp Thr
90

Tyr Tyr Ala
105

Ser

Thr Phe

Gly Leu
45

Tyr Asn

60

Thr Ser

Ala Val

Met Asp

Thr

30

Glu

GlIn

Thr

Tyr

Tyr
110

Asp

Trp

Lys

Ala

Tyr

95

Trp

Tyr

Ile

Phe

Tyr

80

Cys

Gly

atg ttt ctt ctg ctc tgg gta tot
Met Phe Leu Leu Leu Trp Val Ser

10

15

aca cag tct cca gac tcc ctg gect
Thr Gln Ser Pro Asp Ser Leu Ala

25

Page 8

30

48

96



gtg
Val

ctt
Leu

aaa
Lys
65

gaa
Glu

ttc
Phe

tac
Tyr

aag
Lys

tca ctg gga

Ser

ctg
Leu
50

cca
Pro

tect
Ser

act
Thr

tgt
Cys

ctg
Leu
130

<210>
<2115
212>
<213>

<220>
<223>

<400>

Leu
35

aat
Asn

gga
Gly

geg
Gly

ctt
Leu

cag
Gln
115

gag
Glu

10
133
PRT

Gly

agt
Ser

cag
GlIn

gtc
Val

ace
Thr
100

caa
Gln

atc
Ile

gag
Glu

age
Ser

cct
Pro

cct
Pro
85

atc
Ile

cat
His

aaa
Lys

Artificial

agg
Arg

aat
Asn

cct
Pro
70

gat
Asp

age
Ser

tat
Tyr

gce
Ala

caa
Gln
55

aaa

Lys

cge
Arg

agt
Ser

agc
Ser

Synthetic Construct

10

Met Glu Ser GIn Thr GIn Val

1

5

Gly Ala Cys Ala Asp Ile Val

20

Val Ser Leu Gly Glu Arg Ala

35

act
Thr
40

aag
Lys

ctt
Leu

ttc
Phe

ctg
Leu

act
Thr
120

Leu

Met

atc
Ile

aac
Asn

ctg
Leu

agt
Ser

cag
Gln
105

cct
Pro

Met

aac
Asn

tat
Tyr

gtc
Val

ggc
Gly
90

got
Ala

cce
Pro

tgc
Cys

ttg
Leu

tac
Tyr
75

agt

Ser

gaa
Glu

aca
Thr

aag
Lys

gce
Ala
60

ttt
Phe

gga
Gly

gat
Asp

tte
Phe

tce
Ser
45

tgg
Trp

gca
Ala

tct
Ser

gtg
Val

ggt
Gly
125

Phe Leu Leu Leu

10

Thr GIn Ser Pro Asp

25

Thr Ile Asn Cys Lys Ser

40

Page 9

45

agt
Ser

tac
Tyr

tcc
Ser

geg
Gly

gca
Ala
110

cag
Gln

cag
Gln

cag
Gln

act
Thr

aca
Thr
95

gtt
Val

ggg
Gly

age
Ser

cag
GIn

agg
Arg
80

gat
Asp

tac
Tyr

acc
Thr

Trp Val Ser

15

Ser Leu Ala

30

Ser Gln Ser

144

192

240

288

336

384

399



Leu Leu Asn
50

Lys Pro Gly
65

Glu Ser Gly

Phe Thr Leu

Tyr Cys GlIn
115

Lys Leu Glu
130

<210> 11
<211> 339
<212> DNA

Ser Ser Asn GIn Lys Asn Tyr Leu Ala Trp Tyr GIn
55 60

Gln Pro Pro Lys Leu Leu Val Tyr Phe Ala Ser Thr
70 75

Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr
85 90 95

Thr Ile Ser Ser Leu GIn Ala Glu Asp Val Ala Val
100 105 110

GIn His Tyr Ser Thr Pro Pro Thr Phe Gly GIn Gly
120 125

Ile Lys

<213> Artificial

<220>

<223> Recombinant DNA

<220>
<221> CDS

222> (1)..

<400> 11
gac att gtc
Asp Ile Val
1

gag agg gcc
Glu Arg Ala

agc aat caa
Ser Asn GIn
35

(339)

atg aca cag tct cca gac tcc ctg get gtg tca ctg
Met Thr GIn Ser Pro Asp Ser Leu Ala Val Ser Leu
5 10 15

act atc aac tgc aag tcc agt cag agc ctt ctg aat
Thr Ile Asn Cys Lys Ser Ser GIn Ser Leu Leu Asn
20 25 30

aag aac tat ttg gcc tgg tac cag cag aaa cca gga
Lys Asn Tyr Leu Ala Trp Tyr Gln GIn Lys Pro Gly
40 45

Page 10

Gln

Arg
80

Asp

Tyr

Thr

gga
Gly

agt
Ser

cag
Gln

48

96

144



cct
Pro

cct
Pro
65

atc
Ile

cat
His

aaa
Lys

cct aaa
Pro Lys
50

gat cgc
Asp Arg

agec agt
Ser Ser

tat agc
Tyr Ser

<210> 12
211> 13
<212> PRT

<213>

<220>

<223>

<400> 12

ctt
Leu

ttc
Phe

ctg
Leu

act
Thr
100

ctg
Leu

agt
Ser

cag
Gln
85

cct
Pro

Artificial

gtc
Val

gge
Gly
70

get
Ala

(el
Pro

tac ttt
Tyr Phe
55

agt gga
Ser Gly

gaa gat
Glu Asp

aca ttc
Thr Phe

Synthetic Construct

Asp Ile Val Met Thr GIn Ser Pro

1

5

Glu Arg Ala Thr Ile Asn Cys Lys

20

Ser Asn GIn Lys Asn Tyr Leu Ala

35

40

Pro Pro Lys Leu Leu Val Tyr Phe

50

95

Pro Asp Arg Phe Ser Gly Ser Gly

65

10

gca
Ala

tct
Ser

gtg
Val

ggt
Gly
105

Asp

Ser

25

Trp

Ala

Ser

tcc act
Ser Thr

ggg aca
Gly Thr
75

gca gtt
Ala Val
90

cag ggg
Gln Gly

Ser Leu

10

Ser GIn

Tyr Gln

Ser Thr

Gly Thr
75

Page 11

agg
Arg
60

gat

Asp

tac
Tyr

acc
Thr

Ala

Ser

Gln

Arg

60

Asp

gaa
Glu

ttc
Phe

tac
Tyr

aag
Lys

Val

Leu

Lys

45

Glu

Phe

tet ggg
Ser Gly

act ctt
Thr Leu

tgt cag
Cys GIn
95

ctg gag
Leu Glu
110

Ser Leu
15

Leu Asn

30

Pro Gly

Ser Gly

Thr Leu

gte
Val

acc
Thr
80

caa
GIn

atc
Ile

Gly

Ser

GIn

Val

Thr
80

192

240

288

336

339



Ile Ser Ser Leu GIn Ala Glu Asp Val Ala Val Tyr Tyr Cys GIn GIn

85

90

95

His Tyr Ser Thr Pro Pro Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile

Lys

<210> 13
<211> 420
<212> DNA

213>

<220>

<223>

<220>
<221> CDS

<222>

<400> 13
atg ggt tgg age

Met
1

gtg
Val

cct
Pro

act
Thr

gag
Glu
65

cag
Gln

aca

Gly Trp

cac tcc
His Ser

ggg gcc
Gly Ala
35

gat tat
Asp Tyr
50

tgg att
Trp Ile

aag ttt
Lys Phe

gce tat

100

Ser

caa
GIn
20

tca
Ser

gect
Ala

gga
Gly

aag
Lys

atg

Artificial

(1).. (420)

tgt
Cys
5

gtc
Val

gtg
Val

atg
Met

gtt
Val

ggc
Gly
85

gaa

Recombinant DNA

atc atc
Ile Tle

cag ctg
Gln Leu

aaa gtc
Lys Val

cac tgg
His Trp
55

att agt
Ile Ser
70

aag gcc

Lys Ala

ctt agg

ttc
Phe

gtg
Val

tce
Ser
40

gtg
Val

act
Thr

aca
Thr

age

105

ttt
Phe

cag
GIn
25

tgc
Cys

cga
Arg

tac
Tyr

atg
Met

ttg

ctg gta gca
Leu Val Ala
10

tct ggg got
Ser Gly Ala

aag ggt tcc
Lys Gly Ser

cag gcc cct
Gln Ala Pro
60

tat ggt aat

Tyr Gly Asn
15

act gtc gac

Thr Val Asp

90

aga tct gac

Page 12

aca

gaa
Glu

ggc
Gly
45

gga
Gly

aca
Thr

aca
Thr

gat

110

gct aca gge
Thr Ala Thr Gly

gtg
Val
30

tac
Tyr

caa
GIn

aac
Asn

tce
Ser

act

15
aag

Lys

aca
Thr

ggc
Gly

tac
Tyr

ace
Thr
95

gGe

aag
Lys

ttc
Phe

ctg
Leu

aac
Asn
80

age
Ser

gtg

48

96

144

192

240

288

336



Thr Ala Tyr Met
100

tat tac tgt geca
Tyr Tyr Cys Ala
115

tac tgg ggt caa
Tyr Trp Gly GIn
130

<210> 14
<211> 140
<212> PRT

Glu Leu Arg Ser Leu Arg Ser Asp Asp

aga

gga gega

Arg Gly Gly

gga
Gly

<213> Artificial

<220>

acc atg
Thr Met
135

<223> Synthetic Construct

<400> 14

Met Gly Trp Ser
1

Val His Ser GIn
20

Pro Gly Ala Ser
35

Thr Asp Tyr Ala
50

Glu Trp Tle Gly
65

Gln Lys Phe Lys

Thr Ala Tyr Met
100

Cys

Val

Val

Met

Val

Gly

85

Glu

Ile Ile

Gln Leu

Lys Val

His Trp

55

[le Ser
70

Lys Ala

Leu Arg

Tyr Tyr Cys Ala Arg Gly Gly

ttg
Leu
120

gte
Val

Phe

Val

Ser

40

Val

Thr

Thr

Ser

Leu

105

cga
Arg

acc
Thr

Phe

Gln

25

Cys

Arg

Tyr

Met

Leu

105

Arg

gag
Glu

gte
Val

Leu
10

Ser

Lys

Gln

Tyr

Thr

90

Arg

Glu

Page 13

tat
Tyr

tce
Ser

Val

Gly

Gly

Ala

Gly

15

Val

Ser

Tyr

tac tat
Tyr Tyr
125

tca
Ser
140

Ala Thr

Ala Glu

Ser Gly

45

Pro Gly

60

Asn Thr

Asp Thr

Asp Asp

Tyr Tyr

Thr Ala Val
110

got atg gac 384
Ala Met Asp

420

Ala Thr Gly
15

Val Lys Lys
30

Tyr Thr Phe

Gln Gly Leu

Asn Tyr Asn
80

Ser Thr Ser
95

Thr Ala Val
110

Ala Met Asp



115

120

125

Tyr Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser

130

<210>
211>
212>
213>

<220>
<223>

<220>
<221>
<222>

<400>
caa gtc cag
Gln Val GIn

1

tca
Ser

gct
Ala

gga
Gly

aag
Lys
65

atg
Met

gca
Ala

caa
Gln

gtg
Val

atg
Met

gtt
Val
50

ggc
Gly

gaa
Glu

aga
Arg

gga
Gly

15
363
DNA

Artificial

Recombinant DNA

CDS

(1).. (363)

15

aaa
Lys

cac
His
35

att
Ile

aag
Lys

ctt
Leu

gga
Gly

ace
Thr

ctg
Leu

gtc
Val
20

tgg
Trp

agt
Ser

gce
Ala

agg
Arg

gga
Gly
100

atg
Met

gtg
Val
5

tce
Ser

gtg
Val

act
Thr

aca
Thr

age
Ser
85

ttg

Leu

gtc
Val

cag
Gln

tgc
Cys

cga
Arg

tac
Tyr

atg
Met
70

ttg

Leu

cga
Arg

ace
Thr

135

tct
Ser

aag
Lys

cag
Gln

tat
Tyr
55

act
Thr

aga
Arg

gag
Glu

gtc
Val

geg
Gly

ggt
Gly

gce
Ala
40

ggt
Gly

gtc
Val

tect
Ser

tat
Tyr

tce
Ser

get
Ala

tce
Ser
25

cct
Pro

aat
Asn

gac
Asp

gac
Asp

tac
Tyr
105

tca
Ser

gaa
Glu
10

ggc
Gly

gga
Gly

aca
Thr

aca
Thr

gat
Asp
90

tat
Tyr

Page 14

gtg
Val

tac
Tyr

caa
Gln

aac
Asn

tce
Ser
75

act
Thr

gect
Ala

140

aag aag
Lys Lys

aca ttc
Thr Phe

ggc ctg
Gly Leu
45

tac aac
Tyr Asn
60

acc age
Thr Ser

gec gtg
Ala Val

atg gac
Met Asp

cct
Pro

act
Thr
30

gag
Glu

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr
110

ggg
Gly
15

gat
Asp

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr
95

tgg
Trp

gce
Ala

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr
80

tgt
Cys

ggt
Gly

48

96

144

192

240

288

336

363



<210>
211>
212>
213>

<220>
<223>

<400>

115

16

121

PRT
Artificial

Synthetic Construct

16

Gln Val GIn Leu Val

1

Ser Val

Ala Met

Gly Val

50

Lys Gly

65

Met Glu

5

Lys Val Ser
20

His Trp Val
35

Ile Ser Thr

Lys Ala Thr

Leu Arg Ser
85

Ala Arg Gly Gly Leu

Gln Gly

<210>
211>
212>
<213>

<220>

100

Thr Met Val
115

17

420

DNA
Artificial

Gln Ser

Cys Lys

Arg Gln

Tyr Tyr

55

Met Thr
70

120

Gly Ala

Gly Ser
25

Ala Pro
40

Gly Asn

Val Asp

Glu Val
10

Gly Tyr

Gly GIn

Thr Asn

Thr Ser
75

Leu Arg Ser Asp Asp Thr

Arg Glu

Thr Val

Tyr Tyr
105

Ser Ser
120

90

Tyr Ala

Page 15

Lys

Thr

Gly

Tyr

60

Thr

Ala

Met

Lys

Phe

Leu

45

Asn

Ser

Val

Asp

Pro Gly Ala

Thr

30

Glu

Gln

Thr

Tyr

Tyr
110

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Tyr

Ile

Phe

Tyr

80

Cys

Gly



<223>

<220>
<221>
<222>

<400>
atg ggt tgg age
Met Gly Trp

1

gtg
Val

cct
Pro

act
Thr

gag
Glu
65

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr

cac
His

ggg
Gly

gat
Asp
50

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr

tegg
Trp
130

<210>
211>
212>
<213>

<220>

Recombinant DNA

CDS

(1).. (420)

17

tce
Ser

gce
Ala
35

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr

tgt
Cys
115

gt
Gly

18
140
PRT

Ser

caa
GIn
20

tca
Ser

get
Ala

gga
Gly

aag
Lys

atg
Met
100

gca
Ala

caa
Gln

tgt
Cys
5

gtc
Val

gtg
Val

atg
Met

gtt
Val

ggc
Gly
85

gaa
Glu

aga
Arg

gga
Gly

Artificial

atec
Ile

cag
Gln

aaa
Lys

cac
His

att
Ile
70

aag
Lys

ctt
Leu

gga
Gly

acc
Thr

atc
Ile

ctg
Leu

gtc
Val

tgg
Trp
55

agt
Ser

gce
Ala

agg
Arg

gga
Gly

atg
Met
135

ttc
Phe

gtg
Val

tcc
Ser
40

gtg
Val

act
Thr

aca
Thr

age
Ser

ttg
Leu
120

gtc
Val

ttt
Phe

cag
GIn
25

tge
Cys

cga
Arg

tac
Tyr

atg
Met

ttg
Leu
105

cga
Arg

acc
Thr

ctg
Leu
10

tect
Ser

aag
Lys

cag
GIn

tat
Tyr

act
Thr
90

aga

Arg

gag
Glu

gtc
Val

gta
Val

ggg
Gly

gect
Ala

gce
Ala

ggt
Gly
75

gte
Val

tct
Ser

tat
Tyr

tce
Ser

gca
Ala

got
Ala

tce
Ser

cct
Pro
60

aat
Asn

gac
Asp

gac
Asp

tac
Tyr

tca
Ser
140

Page 16

aca
Thr

gaa
Glu

ggc
Gly
45

gga
Gly

aca
Thr

aaa
Lys

gat
Asp

tat
Tyr
125

get
Ala

gtg
Val
30

tac
Tyr

caa
GIn

aac
Asn

tce
Ser

act
Thr
110

get
Ala

aca
Thr
15

aag
Lys

aca
Thr

ggc
Gly

tac
Tyr

acc
Thr
95

gce
Ala

atg
Met

gge
Gly

aag
Lys

ttc
Phe

ctg
Leu

aac
Asn
80

age

Ser

gtg
Val

gac
Asp

48

96

144

192

240

288

336

384

420



<223> Synthetic Construct

<400>

18

Met Gly Trp Ser Cys Ile Ile Phe Phe Leu Val

1

Val

Pro

Thr

Glu

65

Gln

Thr

Tyr

Tyr

His

Gly

Asp

50

Trp

Lys

Ala

Tyr

Trp
130

<210>
211>
<212>
213>

<220>
<223>

<220>
<2215

) 10

Ser GIn Val GIn Leu Val GIn Ser Gly
20 25

Ala Ser Val Lys Val Ser Cys Lys Ala
35 40

Tyr Ala Met His Trp Val Arg GIn Ala
55

Ile Gly Val Ile Ser Thr Tyr Tyr Gly
70 75

Phe Lys Gly Lys Ala Thr Met Thr Val
85 90

Tyr Met Glu Leu Arg Ser Leu Arg Ser
100 105

Cys Ala Arg Gly Gly Leu Arg Glu Tyr
115 120

Gly GIn Gly Thr Met Val Thr Val Ser
135

19

363

DNA
Artificial

Recombinant DNA

CDS

Page 17

Ala

Ala

Ser

Pro

60

Asn

Asp

Asp

Tyr

Ser
140

Thr

Glu

Gly

45

Gly

Thr

Lys

Asp

Tyr
125

Ala Thr Gly
15

Val Lys Lys
30

Tyr Thr Phe

GIn Gly Leu

Asn Tyr Asn
80

Ser Thr Ser
95

Thr Ala Val
110

Ala Met Asp



<222>

<400>
caa gtc
GIn Val
1

tca gtg
Ser Val

gct atg
Ala Met

gga gtt
Gly Val
50

aag gge
Lys Gly
65

atg gaa
Met Glu

gca aga
Ala Arg

caa gga
Gln Gly

<210>
211>
<212>
213>

<220>
<223>

<400>

(1).. (363)

19

cag ctg gtg

GIn Leu Val
b

aaa gtc tcc
Lys Val Ser
20

cac tgg gtg
His Trp Val
35

att agt act
[le Ser Thr

aag gcc aca
Lys Ala Thr

ctt agg agc
Leu Arg Ser
85

gga gga ttg
Gly Gly Leu
100

acc atg gtc
Thr Met Val
115

20

121

PRT
Artificial

cag tct
Gln Ser

tgec aag
Cys Lys

cga cag
Arg Gln

tac tat
Tyr Tyr
55

atg act
Met Thr
70

ttg aga

Leu Arg

cga gag
Arg Glu

acc gtc
Thr Val

Synthetic Construct

20

geg
Gly

get
Ala

gce
Ala
40

ggt
Gly

gtc
Val

tect
Ser

tat
Tyr

tce
Ser
120

goct
Ala

tce
Ser
25

cct
Pro

aat
Asn

gac
Asp

gac
Asp

tac
Tyr
105

tca
Ser

gaa
Glu
10

gge
Gly

gga
Gly

aca
Thr

aaa
Lys

gat
Asp
90

tat
Tyr

gtg aag
Val Lys

tac aca
Tyr Thr

caa ggc
GIn Gly

aac tac
Asn Tyr
60

tcc acc
Ser Thr
75

act gcc
Thr Ala

gct atg
Ala Met

aag
Lys

ttc
Phe

ctg
Leu
45

aac
Asn

age
Ser

gtg
Val

gac
Asp

cct ggg
Pro Gly
15

act gat
Thr Asp
30

gag tgg
Glu Trp

cag aag
GIn Lys

aca gec
Thr Ala

tat tac
Tyr Tyr
95

tac tgg
Tyr Trp
110

gce
Ala

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr
80

tgt
Cys

gegt
Gly

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

1

5

10

15

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

Page 18

48

96

144

192

240

288

336

363



20

Ala Met His Trp Val Arg GIn
35

Gly Val Ile Ser Thr Tyr Tyr
50 55

Lys Gly Lys Ala Thr Met Thr
65 70

Met Glu Leu Arg Ser Leu Arg
85
Ala Arg Gly Gly Leu Arg Glu
100

Gln Gly Thr Met Val Thr Val
115

210> 21

211> 420

<212> DNA

<213> Artificial

<220>
<223> Recombinant DNA

<220>
<221> CDS
<222> (1).. (420)

<400> 21

atg ggt tgg agc tgt atc atc
Met Gly Trp Ser Cys Ile Ile
1 5

gtg cac tcc caa gtc cag ctg
Val His Ser Gln Val GIn Leu
20

cct ggg gcc tca gtg aaa gtc
Pro Gly Ala Ser Val Lys Val

Ala
40

Gly

Val

Ser

Tyr

Ser
120

ttc
Phe

gtg
Val

tce
Ser

25 30

Pro Gly GIn Gly Leu Glu Trp Ile
45

Asn Thr Asn Tyr Asn Gln Lys Phe
60

Asp Lys Ser Thr Ser Thr Ala Tyr
75 80

Asp Asp Thr Ala Val Tyr Tyr Cys
90 95

Tyr Tyr Ala Met Asp Tyr Trp Gly
105 110

Ser

ttt ctg gta gca aca gct aca ggc
Phe Leu Val Ala Thr Ala Thr Gly
10 15

cag tct ggg gct gaa gtg aag aag
GIn Ser Gly Ala Glu Val Lys Lys
25 30

tgc aag ggt tcc gge tac aca ttc
Cys Lys Gly Ser Gly Tyr Thr Phe

Page 19

48

96

144



act
Thr

gag
Glu
65

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr

gat
Asp
50

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr

tgg
Trp
130

<210>
211>
<212>
<213>

<220>
<223>

<400>

35

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr

tgt
Cys
115

ggt
Gly

22
140
PRT

gct atg
Ala Met

gga gtt
Gly Val

aag ggc
Lys Gly
85

atg gaa
Met Glu
100

gca aga
Ala Arg

caa gga
Gln Gly

Artificial

cac
His

att
Ile
70

aag
Lys

ctt
Leu

gga
Gly

acc
Thr

tgg
Trp
55

agt
Ser

gce
Ala

agg
Arg

gga
Gly

atg
Met
135

Synthetic Construct

22

Met Gly Trp Ser Cys Ile Ile

1

5

Val His Ser Gln Val GIn Leu

20

Pro Gly Ala Ser Val Lys Val

35

Thr Asp Tyr Ala Met His Trp

50

95

40

gtg
Val

act
Thr

aca
Thr

age
Ser

ttg
Leu
120

gtc
Val

Phe

Val

Ser

40

Val

cga
Arg

tac
Tyr

atg
Met

ttg
Leu
105

Ccga

Arg

acc
Thr

Phe

Gln

25

Cys

Arg

cag
GIn

tat
Tyr

act
Thr
90

aga

Arg

gag
Glu

gtc
Val

Leu
10

Ser

Lys

Gln

gce
Ala

ggt
Gly
75

gtec
Val

tect
Ser

tat
Tyr

tce
Ser

Val

Gly

Gly

Ala

cct
Pro
60

aat

Asn

gac
Asp

gac
Asp

tac
Tyr

tca
Ser
140

Ala

Ala

Ser

Pro
60

Page 20

45
gga
Gly

aca
Thr

aaa
Lys

gat
Asp

tat
Tyr
125

Thr

Glu

Gly

45

Gly

caa
GIn

aac
Asn

tce
Ser

act
Thr
110

gect
Ala

Ala

Val

30

Tyr

Gln

ggce
Gly

tac
Tyr

acc
Thr
95

gGe

Ala

atg
Met

Thr

15

Lys

Thr

Gly

ctg
Leu

aac
Asn
80

age

Ser

gtg
Val

gac
Asp

Gly

Lys

Phe

Leu

192

240

288

336

384

420



Glu Trp Ile Gly Val Ile Ser

65

10

GIn Lys Phe Lys Gly Lys Ala

85

Thr

Thr

Thr Ala Tyr Met Glu Leu Arg Ser

100

Tyr Tyr Cys Ala Arg Gly Gly

115

Tyr Trp Gly GIn Gly Thr Met

130

<210> 23
<211> 363
<212> DNA

<213> Artificial

<220>

135

<223> Recombinant DNA

<220>
<221> CDS

222> (1)..

<400> 23
caa gtc cag
Gln Val GIn
1

tca gtg aaa
Ser Val Lys

gct atg cac
Ala Met His
35

gga gtt att
Gly Val Ile
50

(363)

ctg gtg
Leu Val
5

gtc tce
Val Ser
20

tgg gtg
Trp Val

agt act
Ser Thr

cag tct
Gln Ser

tgc aag
Cys Lys

cga cag
Arg GlIn

tac tat
Tyr Tyr
55

Leu
120

Val

geg
Gly

get
Gly

gce
Ala
40

ggt
Gly

Tyr Tyr

Met Thr
90

Leu Arg
105

Arg Glu

Thr Val

gct gaa
Ala Glu
10

tcc gge
Ser Gly
25

cct gga
Pro Gly

aat aca
Asn Thr

Page 21

Gly
15

Val

Ser

Tyr

Ser

gtg
Val

tac
Tyr

caa
Gln

aac
Asn

Asn

Asp

Asp

Tyr

Ser
140

aag
Lys

aca
Thr

ggc
Gly

tac
Tyr
60

Thr Asn Tyr Asn

Lys

Asp

80

Ser Thr Ser
95

Thr Ala Val
110

Tyr Ala Met Asp

125

aag
Lys

ttc
Phe

ctg
Leu
45

aac
Asn

cct ggg gee
Pro Gly Ala

15

act gat tat
Thr Asp Tyr
30

gag tgg att
Glu Trp Ile

cag aag ttt
Gln Lys Phe

48

96

144

192



aag ggc aag goc aca atg act
Lys Gly Lys Ala Thr Met Thr
65 70

atg gaa ctt agg agc ttg aga
Met Glu Leu Arg Ser Leu Arg
85

gca aga gga gga ttg cga gag
Ala Arg Gly Gly Leu Arg Glu
100

caa gga acc atg gtc acc gtc
GIn Gly Thr Met Val Thr Val
115

<210> 24
211> 121
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 24
GIn Val GIn Leu Val GIn Ser
1 5

Ser Val Lys Val Ser Cys Lys
20

Ala Met His Trp Val Arg GlIn
35

Gly Val Ile Ser Thr Tyr Tyr
50 55

Lys Gly Lys Ala Thr Met Thr
65 70

Met Glu Leu Arg Ser Leu Arg
85

gtc
Val

tect
Ser

tat
Tyr

tce
Ser
120

Gly

Gly

Ala

40

Gly

Val

Ser

gac
Asp

gac
Asp

tac
Tyr
105

tca
Ser

Ala

Ser

25

Pro

Asn

Asp

Asp

aaa tcc
Lys Ser

75
gat act
Asp Thr
90

tat got
Tyr Ala

Glu Val
10

Gly Tyr

Gly GIn

Thr Asn

Lys Ser

15

Asp Thr
90

Page 22

acc
Thr

gce
Ala

atg
Met

Lys

Thr

Gly

Tyr

60

Thr

Ala

age
Ser

gtg
Val

gac
Asp

Lys

Phe

Leu

45

Asn

Ser

Val

aca
Thr

tat
Tyr

tac
Tyr
110

Pro

Thr

30

Glu

GIn

Thr

Tyr

gcc tat
Ala Tyr

80
tac tgt
Tyr Cys
95

tgg ggt
Trp Gly

Gly Ala
15

Asp Tyr

Trp Ile

Lys Phe

Ala Tyr

80

Tyr Cys
95

240

288

336

363



Ala Arg Gly Gly Leu Arg Glu Tyr Tyr Tyr Ala Met Asp Tyr Trp Gly

100 105 110

Gln Gly Thr Met Val Thr Val Ser Ser

<210>
<2115
212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>

115 120

25

420

DNA
Artificial

Recombinant DNA

CDS
(1).. (420)

25

atg ggt tgg agc tgt atc atc ttc ttt ctg gta geca aca gct aca ggc
Met Gly Trp Ser Cys Ile Ile Phe Phe Leu Val Ala Thr Ala Thr Gly

1

) 10

gtg cac tcc caa gtc cag ctg gtg cag tct ggg get gaa gtg
Val His Ser GIn Val GIn Leu Val GIn Ser Gly Ala Glu Val

20 25 30

cct ggg gee tca gtg aaa gtc tec tge aag ggt tcc gge tac

Pro

act
Thr

gag
Glu
65

cag
Gln

aca
Thr

Gly

gat
Asp
50

tgg
Trp

aag
Lys

gce
Ala

Ala
35

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr

Ser

get
Ala

gga
Gly

aag
Lys

atg
Met
100

Val

atg
Met

gtt
Val

ggc
Gly
85

gaa
Glu

Lys

cac
His

att
Ile
70

cga
Arg

ctt
Leu

Val

tgg
Trp
55

agt

Ser

gce
Ala

agg
Arg

Ser
40

gtg
Val

act
Thr

aca
Thr

agc
Ser

Cys Lys

cga cag
Arg GIn

tac tat
Tyr Tyr

atg act
Met Thr
90

ttg aga
Leu Arg
105

Gly

gce
Ala

ggt
Gly
75

gtec
Val

tect
Ser

Ser

cct
Pro
60

aat
Asn

gac
Asp

gac
Asp

Page 23

Gly
45

gga
Gly

aca
Thr

aca
Thr

gat
Asp

Tyr

caa
GIn

aac
Asn

tce
Ser

act
Thr
110

15

aag
Lys

aca
Thr

ggc
Gly

tac
Tyr

acc
Thr
95

gce
Ala

aag
Lys

ttc
Phe

ctg
Leu

aac
Asn
80

agc

Ser

gtg
Val

48

96

144

192

240

288

336



tat tac
Tyr Tyr

tgt gca aga gga gga
Cys Ala Arg Gly Gly
115

tac tgg ggt caa gga acc atg

Tyr Trp
130

<210>
<2115
212>
<213>

<220>
<223>

<400>
Met Gly
1

Val His

Pro Gly

Thr Asp

50

Glu Trp

65

GIn Lys

Thr Ala

Tyr Tyr

Gly GIn Gly Thr Met
135

26

140

PRT

Artificial

Synthetic Construct
26
Trp Ser Cys Ile Ile

5

Ser Gln Val GIn Leu
20

Ala Ser Val Lys Val
35

Tyr Ala Met His Trp
55

Ile Gly Val Ile Ser
70

Phe Lys Gly Arg Ala
85

Tyr Met Glu Leu Arg
100

Cys Ala Arg Gly Gly
115

ttg
Leu
120

gtc
Val

Phe

Val

Ser

40

Val

Thr

Thr

Ser

Leu
120

cga
Arg

acc
Thr

Phe

Gln

25

Cys

Arg

Tyr

Met

Leu

105

Arg

gag
Glu

gtc
Val

Leu
10

Ser

Lys

GlIn

Tyr

Thr

90

Arg

Glu

Page 24

tat
Tyr

tce
Ser

Val

Gly

Gly

Ala

Gly

15

Val

Ser

Tyr

tac tat gect atg gac
Tyr Tyr Ala Met Asp

tca
Ser
140

Ala

Ala

Ser

Pro

60

Asn

Asp

Asp

Tyr

125

Thr

Glu

Gly

45

Gly

Thr

Thr

Asp

Tyr
125

Ala

Val
30

Tyr

GIn

Asn

Ser

Thr

110

Ala

Thr Gly
15

Lys Lys

Thr Phe

Gly Leu

Tyr Asn

80

Thr Ser
95

Ala Val

Met Asp

384

420



Tyr Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser

130

<210>
211>
212>
213>

<220>
<223>

<220>
<2215
<222>

<400>
caa gtc cag ctg gtg
Gln Val GIn

1

tca
Ser

gct
Ala

gga
Gly

aag
Lys
65

atg
Met

gca
Ala

caa
Gln

gtg
Val

atg
Met

gtt
Val
50

ggc
Gly

gaa
Glu

aga
Arg

gga
Gly

2]
363
DNA

Artificial

135

Recombinant DNA

CDS

Mm..

21

aaa
Lys

cac
His
35

att
Ile

cga
Arg

ctt
Leu

gga
Gly

acc
Thr
115

(363)

Leu Val
5

gtc tce
Val Ser
20

tgg gtg
Trp Val

agt act
Ser Thr

gcc aca
Ala Thr

agg agc
Arg Ser
85

gga ttg
Gly Leu
100

atg gtc
Met Val

cag tot
Gln Ser

tgc aag
Cys Lys

cga cag
Arg Gln

tac tat
Tyr Tyr
55

atg act
Met Thr
70

ttg aga

Leu Arg

cga gag
Arg Glu

acc gtc
Thr Val

ggg
Gly

ggt
Gly

gce
Ala
40

ggt
Gly

gtc
Val

tect
Ser

tat
Tyr

tce
Ser
120

gect
Ala

tce
Ser
25

cct
Pro

aat
Asn

gac
Asp

gac
Asp

tac
Tyr
105

tca
Ser

gaa
Glu
10

ggc
Gly

gga
Gly

aca
Thr

aca
Thr

gat
Asp
90

tat
Tyr

Page 25

gtg
Val

tac
Tyr

caa
GIn

aac
Asn

tce
Ser
75

act
Thr

gect
Ala

140

aag aag
Lys Lys

aca ttc
Thr Phe

ggc ctg
Gly Leu
45

tac aac
Tyr Asn
60

acc agc
Thr Ser

gec gtg
Ala Val

atg gac
Met Asp

cct
Pro

act
Thr
30

gag
Glu

cag
GIn

aca
Thr

tat
Tyr

tac

ggg
Gly
15

gat
Asp

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr
95

tgg

gco
Ala

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr
80

tgt
Cys

ggt

Tyr Trp Gly

110

48

96

144

192

240

288

336

363



<210>
211>
212>
213>

<220>
<223>

<400>

28

121

PRT
Artificial

Synthetic Construct

28

GIn Val GIn Leu Val GIn Ser

1

Ser Val

Ala Met

Gly Val

50

Lys Gly

65

Met Glu

5

Lys Val Ser Cys Lys
20

His Trp Val Arg Gln
35

Ile Ser Thr Tyr Tyr
55

Arg Ala Thr Met Thr
70

Leu Arg Ser Leu Arg
85

Ala Arg Gly Gly Leu Arg Glu

Gln Gly

<210>
<2115
212>
<213>

<220>
<223>

100

Thr Met Val Thr Val
115

29

420

DNA
Artificial

Recombinant DNA

Gly Ala Glu Val

Gly

Ala

40

Gly

Val

Ser

Tyr

Ser
120

Ser

25

Pro

Asn

Asp

Asp

Tyr

105

Ser

10

Gly Tyr

Gly GIn

Thr Asn

Thr Ser
75

Asp Thr
90

Tyr Ala

Page 26

Lys

Thr

Gly

Tyr

60

Thr

Ala

Met

Lys

Phe

Leu

45

Asn

Ser

Val

Asp

Pro Gly Ala

Thr

30

Glu

Gln

Thr

Tyr

Tyr
110

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Tyr

Ile

Phe

Tyr

80

Cys

Gly



<220>
<221>
<222>

<400>
atg ggt tgg age
Met Gly Trp

1

gtg
Val

cct
Pro

act
Thr

gag
Glu
65

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr

cac
His

ggg
Gly

gat
Asp
50

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr

tgg
Trp
130

<210>
<2115
212>
<213>

<220>
<223>

<400>

CDS

(1).. (420)

29

tce
Ser

gce
Ala
35

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr

tgt
Cys
115

ggt
Gly

30
140
PRT

Ser

caa
GlIn
20

tca
Ser

get
Ala

gga
Gly

aag
Lys

atg
Met
100

gca
Ala

caa
Gln

tgt
Cys
5

gtc
Val

gtg
Val

atg
Met

gtt
Val

gge
Gly
85

gaa
Glu

aga
Arg

gga
Gly

Artificial

atec
Ile

cag
GIn

aaa
Lys

cac
His

att
Ile
70

cga
Arg

ctt
Leu

gga
Gly

acc
Thr

atc
Ile

ctg
Leu

gtc
Val

tgg
Trp
55

agt
Ser

gce
Ala

agg
Arg

gga
Gly

atg
Met
135

Synthetic Construct

30

ttc
Phe

gtg
Val

tce
Ser
40

gtg
Val

act
Thr

aca
Thr

age
Ser

ttg
Leu
120

gtc
Val

ttt
Phe

cag
GlIn
25

tgc
Cys

cga
Arg

tac
Tyr

atg
Met

ttg
Leu
105

cga
Arg

acc
Thr

ctg
Leu
10

tect
Ser

aag
Lys

cag
GlIn

tat
Tyr

act
Thr
90

aga

Arg

gag
Glu

gtc
Val

gta
Val

geg
Gly

gect
Ala

gce
Ala

ggt
Gly
75

gtc
Val

tct
Ser

tat
Tyr

tce
Ser

gca
Ala

gect
Ala

tce
Ser

cct
Pro
60

aat
Asn

gac
Asp

gac
Asp

tac
Tyr

tca
Ser
140

Page 27

aca
Thr

gaa
Glu

ggc
Gly
45

gga
Gly

aca
Thr

aaa
Lys

gat
Asp

tat
Tyr
125

got
Ala

gtg
Val
30

tac
Tyr

caa
Gln

aac
Asn

tce
Ser

act
Thr
110

gect
Ala

aca ggc
Thr Gly
15

aag aag
Lys Lys

aca ttc
Thr Phe

ggc ctg
Gly Leu

tac aac
Tyr Asn
80

acc agc
Thr Ser
95

gec gtg
Ala Val

atg gac
Met Asp

48

96

144

192

240

288

336

384

420



Met

Val

Pro

Thr

Glu

65

Gln

Thr

Tyr

Tyr

Gly

His

Gly

Asp

50

Trp

Lys

Ala

Tyr

Trp
130

<210>
211>
212>
213>

<220>
<223>

<220>
<2215
<222>

<400>

Trp Ser Cys Ile Ile Phe Phe Leu Val

Ser GIn Val GIn Leu Val GIn Ser Gly
20 25

Ala Ser Val Lys Val Ser Cys Lys Ala
35 40

Tyr Ala Met His Trp Val Arg GIn Ala
55

Ile Gly Val Ile Ser Thr Tyr Tyr Gly
70 75

Phe Lys Gly Arg Ala Thr Met Thr Val
85 90

Tyr Met Glu Leu Arg Ser Leu Arg Ser
100 105

Cys Ala Arg Gly Gly Leu Arg Glu Tyr
115 120

Gly GIn Gly Thr Met Val Thr Val Ser
135

31

363

DNA
Artificial

Recombinant DNA

CDS
(1).. (363)

31

Page 28

Ala

Ala

Ser

Pro

60

Asn

Asp

Asp

Tyr

Ser
140

Thr

Glu

Gly

45

Gly

Thr

Lys

Asp

Tyr
125

Ala

Val
30

Tyr

GIn

Asn

Ser

Thr

110

Ala

Thr
15

Lys

Thr

Gly

Tyr

Thr

95

Ala

Met

Gly

Lys

Phe

Leu

Asn

80

Ser

Val

Asp



caa
Gln

tca
Ser

gct
Ala

gga
Gly

aag
Lys
65

atg
Met

gca
Ala

caa
Gln

gte
Val

gtg
Val

atg
Met

gtt
Val
50

ggc
Gly

gaa
Glu

aga
Arg

gga
Gly

<210>
211>
212>
<213>

<220>
<223>

<400>

cag
Gln

aaa
Lys

cac
His
35

att
Ile

cga
Arg

ctt
Leu

gga
Gly

acc
Thr
115

32
121
PRT

ctg
Leu

gtc
Val
20

tgg
Trp

agt
Ser

gce
Ala

agg
Arg

gga
Gly
100

atg
Met

gtg
Val

tce
Ser

gtg
Val

act
Thr

aca
Thr

age
Ser
85

ttg

Leu

gte
Val

Artificial

cag
Gln

tgc
Cys

cga
Arg

tac
Tyr

atg
Met
70

ttg

Leu

cga
Arg

acc
Thr

tect
Ser

aag
Lys

cag
Gln

tat
Tyr
55

act
Thr

aga
Arg

gag
Glu

gtc
Val

Synthetic Construct

32

geg
Gly

got
Ala

gce
Ala
40

ggt
Gly

gtc
Val

tect
Ser

tat
Tyr

tcc
Ser
120

goct
Ala

tce
Ser
25

cct
Pro

aat
Asn

gac
Asp

gac
Asp

tac
Tyr
105

tca
Ser

gaa
Glu
10

ggc
Gly

gga
Gly

aca
Thr

aaa
Lys

gat
Asp
90

tat
Tyr

gtg aag
Val Lys

tac aca
Tyr Thr

caa ggc
Gln Gly

aac tac
Asn Tyr
60

tcc acc
Ser Thr
75

act gcc
Thr Ala

gct atg
Ala Met

aag
Lys

ttc
Phe

ctg
Leu
45

aac
Asn

age
Ser

gtg
Val

gac
Asp

cct
Pro

act
Thr
30

gag
Glu

cag
GIn

aca
Thr

tat
Tyr

tac
Tyr
110

ggg gcc
Gly Ala
15

gat tat
Asp Tyr

tgg att
Trp Ile

aag ttt
Lys Phe

gcc tat
Ala Tyr
80

tac tgt
Tyr Cys
95

tgg ggt
Trp Gly

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

1

5

10

15

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

20

25

Page 29

30

48

96

144

192

240

288

336

363



Ala Met His Trp Val Arg Gln Ala

35

Gly Val Ile Ser Thr
50

Lys Gly Arg Ala Thr
65

Tyr

Met
70

Tyr
55

Thr

Met Glu Leu Arg Ser Leu Arg

85

Ala Arg Gly Gly Leu
100

Gln Gly Thr Met Val
115

<210> 33

<211> 420

<212> DNA

<213> Artificial

<220>

Arg

Thr

<223> Recombinant DNA

<220>
<221> CDS
<222> (1).. (420)

<400> 33

atg ggt tgg agec tgt
Met Gly Trp Ser Cys
1 5

gtg cac tcc caa gtc
Val His Ser GIn Val
20

cct ggg gee tca gtg
Pro Gly Ala Ser Val
35

act gat tat gct atg

atc
Ile

cag
GIn

aaa
Lys

cac

Glu

Val

atc
Ile

ctg
Leu

gtc
Val

tgg

40

Gly

Val

Ser

Tyr

Ser
120

ttc
Phe

gtg
Val

tce
Ser
40

gtg

Pro Gly GIn Gly Leu Glu Trp Ile

45

Asn Thr Asn Tyr Asn GIn Lys Phe

60

Asp Lys Ser Thr Ser Thr Ala Tyr

15

80

Asp Asp Thr Ala Val Tyr Tyr Cys

90

95

Tyr Tyr Ala Met Asp Tyr Trp Gly

105

Ser

ttt ctg gta gca
Phe Leu Val Ala
10

cag tct ggg got
Gln Ser Gly Ala
25

tgc aag ggt tcc

Cys Lys Gly Ser

cga cag gcc cct

Page 30

110

aca gect
Thr Ala

gaa gtg
Glu Val
30

ggc tac
Gly Tyr
45

gga caa

aca ggc
Thr Gly
15

aag aag
Lys Lys

aca ttc
Thr Phe

ggc ctg

48

96

144

192



Thr Asp Tyr Ala Met His Trp
50 55

gag tgg att gga gtt att agt
Glu Trp Ile Gly Val Ile Ser
65 70

cag aag ttt aag ggc cga gcc
GIn Lys Phe Lys Gly Arg Ala
85

aca gecc tat atg gaa ctt agg
Thr Ala Tyr Met Glu Leu Arg
100

tat tac tgt gca aga gga gga
Tyr Tyr Cys Ala Arg Gly Gly
115

tac tgg ggt caa gga acc atg
Tyr Trp Gly GIn Gly Thr Met
130 135

<210> 34
<211> 140
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 34

Met Gly Trp Ser Cys Ile Ile
1 5

Val His Ser Gln Val GIn Leu
20

Pro Gly Ala Ser Val Lys Val
35

Thr Asp Tyr Ala Met His Trp
50 55

Glu Trp Ile Gly Val Ile Ser

Val

act
Thr

aca
Thr

agc
Ser

ttg
Leu
120

gtc
Val

Phe

Val

Ser

40

Val

Thr

Arg

tac
Tyr

atg
Met

ttg
Leu
105

Cga

Arg

ace
Thr

Phe

Gln

25

Cys

Arg

Tyr

GlIn

tat
Tyr

act
Thr
90

aga

Arg

gag
Glu

gtc
Val

Leu

10

Ser

Lys

GlIn

Tyr

Page 31

Ala

ggt
Gly
75

gtec
Val

tect
Ser

tat
Tyr

tce
Ser

Val

Gly

Gly

Ala

Gly

Pro
60

aat

Asn

gac
Asp

gac
Asp

tac
Tyr

tca
Ser
140

Ala

Ala

Ser

Pro

60

Asn

Gly

aca
Thr

aaa
Lys

gat
Asp

tat
Tyr
125

Thr

Glu

Gly

45

Gly

Thr

GIn Gly Leu

aac tac aac
Asn Tyr Asn
80

tcc acc age

Ser Thr Ser
95

act gcc gtg

Thr Ala Val

110

gct atg gac
Ala Met Asp

Ala Thr Gly
15

Val Lys Lys

30

Tyr Thr Phe

GIn Gly Leu

Asn Tyr Asn

240

288

336

384

420



65

10

GIn Lys Phe Lys Gly Arg Ala Thr Met

85

Thr Ala Tyr Met Glu Leu Arg Ser Leu

100

105

Tyr Tyr Cys Ala Arg Gly Gly Leu Arg

115

120

Tyr Trp Gly GIn Gly Thr Met Val Thr

130

<210> 35
<211> 363
<212> DNA

<213>

<220>

<223>

<220>
<221> CDS

<222>

<400> 35
caa gtc cag ctg

Gln
1

tca
Ser

gct
Ala

gga
Gly

aag

Val GlIn

gtg aaa
Val Lys

atg cac
Met His
35

gtt att
Val Ile
50

g8C cga

Leu

gtc
Val
20

tgg
Trp

agt
Ser

gce

Lys Gly Arg Ala

Artificial

(1).. (363)

gtg
Val
5

tce
Ser

gtg
Val

act
Thr

aca
Thr

Recombinant DNA

cag
Gln

tgc
Cys

cga
Arg

tac
Tyr

atg
Met

135

tct
Ser

aag
Lys

cag
Gln

tat
Tyr
55

act
Thr

ggg got
Gly Ala

ggt tce
Gly Ser
25

gcc cot
Ala Pro
40

ggt aat
Gly Asn

gtc gac
Val Asp

Thr
90

Arg

Glu

Val

gaa
Glu
10

ggc
Gly

gga
Gly

aca
Thr

aaa
Lys

15

Val

Ser

Tyr

Ser

gtg
Val

tac
Tyr

caa
Gln

aac
Asn

tce
Ser

80

Asp Lys Ser Thr Ser

95

Asp Asp Thr Ala Val

110

Tyr Tyr Ala Met Asp

Ser
140

aag
Lys

aca
Thr

gge
Gly

tac
Tyr
60

acc
Thr

Page 32

125

aag
Lys

ttc
Phe

ctg
Leu
45

aac
Asn

age
Ser

cct
Pro

act
Thr
30

gag
Glu

cag
GIn

aca
Thr

ggg
Gly
15

gat

Asp

tgg
Trp

aag
Lys

gce
Ala

gceo
Ala

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr

48

96

144

192

240



65

10

atg gaa ctt agg agc ttg aga
Met Glu Leu Arg Ser Leu Arg

85

gca aga gga gga ttg cga gag
Ala Arg Gly Gly Leu Arg Glu

100

caa gga acc atg gtc acc gtc
GIn Gly Thr Met Val Thr Val

<210>
211>
212>
213>

<220>
<223>

<400>

115

36

121

PRT
Artificial

Synthetic Construct

36

Gln Val GIn Leu Val

1

Ser Val Lys Val Ser

20

Ala Met His Trp Val

35

Gly Val Ile Ser Thr

50

Lys Gly Arg Ala Thr

65

Met Glu Leu Arg Ser

85

Ala Arg Gly Gly Leu

100

Gln Ser

Cys Lys

Arg GlIn

Tyr Tyr
55

Met Thr
10

Leu Arg

Arg Glu

tect
Ser

tat
Tyr

tce
Ser
120

Gly

Gly

Ala

40

Gly

Val

Ser

Tyr

gac
Asp

tac
Tyr
105

tca
Ser

Ala

Ser

25

Pro

Asn

Asp

Asp

Tyr
105

gat
Asp
90

tat
Tyr

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Tyr

Page 33

15

act gcc gtg
Thr Ala Val

get atg gac
Ala Met Asp

Val

Tyr

Gln

Asn

Ser

15

Thr

Ala

Lys

Thr

Gly

Tyr

60

Thr

Ala

Met

Lys

Phe

Leu

45

Asn

Ser

Val

Asp

tat
Tyr

tac
Tyr
110

Pro

Thr

30

Glu

Gln

Thr

Tyr

Tyr
110

tac
Tyr
95

tgg
Trp

Gly

15

Asp

Trp

Lys

Ala

Tyr
95

Trp

80

tgt
Cys

ggt
Gly

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

288

336

363



Gln Gly Thr Met Val Thr Val Ser Ser

<210>
<2115
212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>
atg ggt tgg age
Met Gly Trp

1

gtg
Val

cct
Pro

act
Thr

gag
Glu
65

cag
Gln

aca
Thr

tat
Tyr

cac
His

geg
Gly

gat
Asp
50

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr

115

37
1413
DNA

Artificial Sequence

antibody

CDS

(.. (413)

317

tce
Ser

gce
Ala
35

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr

tgt
Cys
115

Ser

caa
Gln
20

tca
Ser

get
Ala

gga
Gly

aag
Lys

atg
Met
100

gca
Ala

tgt
Cys
5

gte
Val

gtg
Val

atg
Met

gtt
Val

ggc
Gly
85

gaa
Glu

aga
Arg

atec
Ile

cag
Gln

aaa
Lys

cac
His

att
Ile
70

aag
Lys

ctt
Leu

gga
Gly

atc
Ile

ctg
Leu

gtc
Val

tgg
Trp
55

agt

Ser

gce
Ala

agg
Arg

gga
Gly

120

ttc
Phe

gtg
Val

tcc
Ser
40

gtg
Val

act
Thr

aca
Thr

agc
Ser

ttg
Leu
120

ttt
Phe

cag
Gln
25

tge
Cys

cga
Arg

tac
Tyr

atg
Met

ttg
Leu
105

cga
Arg

ctg
Leu
10

tect
Ser

aag
Lys

cag
Gln

tat
Tyr

act
Thr
90

aga

Arg

gag
Glu

Page 34

gta
Val

geg
Gly

get
Ala

gce
Ala

ggt
Gly
75

gte
Val

tect
Ser

tat
Tyr

gca
Ala

get
Ala

tce
Ser

cct
Pro
60

aat
Asn

gac
Asp

gac
Asp

tac
Tyr

aca
Thr

gaa
Glu

ggc
Gly
45

gga
Gly

aca
Thr

aca
Thr

gat
Asp

tat
Tyr
125

got
Ala

gtg
Val
30

tac
Tyr

caa
Gln

aac
Asn

tce
Ser

act
Thr
110

got
Ala

aca
Thr
15

aag
Lys

aca
Thr

ggc
Gly

tac
Tyr

acc
Thr
95

gce
Ala

atg
Met

ggc
Gly

aag
Lys

ttc
Phe

ctg
Leu

aac
Asn
80

agc

Ser

gtg
Val

gac
Asp

48

96

144

192

240

288

336

384



tac
Tyr

ggc
Gly
145

gge
Gly

gtg
Val

ttc
Phe

gtg
Val

gtg
Val
225

aaa
Lys

cte
Leu

acc
Thr

gtg
Val

gtg
Val
305

age
Ser

tgg
Trp
130

cca
Pro

aca
Thr

acg
Thr

ccg
Pro

acc
Thr
210

aat
Asn

tect
Ser

ctg
Leu

ctc
Leu

age
Ser
290

gag
Glu

acg

ggt
Gly

tcg
Ser

gcg
Ala

gtg
Val

get
Ala
195

gtg
Val

cac
His

tgt
Cys

ggg
Gly

atg
Met
275

cac
His

gtg
Val

tac

caa
Gln

gtc
Val

gce
Ala

tcg
Ser
180

gtc
Val

cce
Pro

aag
Lys

gac
Asp

gga
Gly
260

atc
Ile

gaa
Glu

cat
His

cgt

gga
Gly

ttc
Phe

ctg
Leu
165

tgg
Trp

cta
Leu

tce
Ser

CGC
Pro

aaa
Lys
245

ccg
Pro

tce
Ser

gac
Asp

aat
Asn

gtg

acc
Thr

(el
Pro
150

ggc
Gly

aac
Asn

cag
GIn

age
Ser

agc
Ser
230

act

Thr

tca
Ser

cgg
Arg

cct
Pro

gce
Ala
310

gtc

atg
Met
135

ctg
Leu

tgc
Cys

tca
Ser

tce
Ser

agc
Ser
215

aac

Asn

cac
His

gtc
Val

acc
Thr

gag
Glu
295

aag
Lys

agc

Thr Tyr Arg Val Val Ser

gtc
Val

gca
Ala

ctg
Leu

ggc
Gly

tca
Ser
200

ttg
Leu

acc
Thr

aca
Thr

ttc
Phe

cct
Pro
280

gtc
Val

aca
Thr

gtc
Val

acc
Thr

cGC
Pro

gte
Val

gce
Ala
185

gga
Gly

ggc
Gly

aag
Lys

tgc
Cys

cte
Leu
265

gag
Glu

aag
Lys

aag
Lys

cte
Leu

gtc
Val

tce
Ser

aag
Lys
170

ctg
Leu

ctc
Leu

acc
Thr

gtg
Val

cca
Pro
250

ttc
Phe

gtc
Val

ttc
Phe

ccg
Pro

ace
Thr

Page 35

tce
Ser

tce
Ser
155

gac
Asp

ace
Thr

tac
Tyr

cag
GlIn

gac
Asp
235

ceg
Pro

cce
Pro

aca
Thr

aac
Asn

cgg
Arg
315

gtc
Val

tca
Ser
140

aag
Lys

tac
Tyr

age
Ser

tce
Ser

acc
Thr
220

aag
Lys

tgc
Cys

cca
Pro

tgc
Cys

tgg
Trp
300

gag
Glu

ctg
Leu

gce
Ala

age
Ser

ttc
Phe

ggc
Gly

cte
Leu
205

tac
Tyr

aaa
Lys

cca
Pro

aaa
Lys

gtg
Val
285

tac
Tyr

gag
Glu

cac
His

tce
Ser

ace
Thr

cCC
Pro

gtg
Val
190

age
Ser

atc
Ile

gtt
Val

gca
Ala

CCC
Pro
270

gtg
Val

gtg
Val

cag
GIn

cag
GIn

acc
Thr

tct
Ser

gaa
Glu
175

cac
His

age
Ser

tgc
Cys

gag
Glu

cct
Pro
255

aag

Lys

gtg
Val

gac
Asp

tac
Tyr

gac
Asp

aag
Lys

geg
Gly
160

ccg
Pro

ace
Thr

gtg
Val

aac
Asn

CCC
Pro
240

gaa
Glu

gac
Asp

gac
Asp

ggc
Gly

aac
Asn
320

tgg
Trp

432

480

528

576

624

672

120

168

816

864

912

960

1008



ctg
Leu

gce
Ala

cca
Pro

cag
Gln
385

gce
Ala

acg
Thr

ctc
Leu

tce
Ser

tce
Ser
465

aat
Asn

cce
Pro

cag
GIn
370

gte
Val

gtg
Val

cct
Pro

ace
Thr

gtg
Val
450

ctg
Leu

<210>
<2115
<212>
<213>

<220>
<223>

<400>

ggc
Gly

atc
Ile
355

gtg
Val

age
Ser

gag
Glu

CGC
Pro

gtg
Val
435

atg
Met

tect
Ser

38
470
PRT

aag
Lys
340

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp

gtg
Val
420

gac
Asp

cat
His

ccg
Pro

325

gag
Glu

aaa
Lys

acc
Thr

acc
Thr

gag
Glu
405

ctg
Leu

aag
Lys

gag
Glu

ggt
Gly

tac
Tyr

acc
Thr

ctg
Leu

tgc
Cys
390

agc
Ser

gac
Asp

age
Ser

gect
Ala

aaa
Lys
470

aag
Lys

atc
Ile

cce
Pro
375

ctg

Leu

aat
Asn

tce
Ser

agg
Arg

ctg
Leu
455

tga

Artificial Sequence

Synthetic Construct

38

tgc aag
Cys Lys
345

tcc aaa
Ser Lys
360

cca tcc

330

gtc
Val

gce
Ala

cgg

tce
Ser

aaa
Lys

gat

Pro Ser Arg Asp

gtc aaa
Val Lys

ggg cag
Gly Gln

gac ggc
Asp Gly
425

tgg cag
Trp Gln
440

cac aac
His Asn

ggc
Gly

ccg
Pro
410

tcce
Ser

cag
GIn

cac
His

ttec
Phe
395

gag
Glu

ttc
Phe

ggg
Gly

tac
Tyr

aac
Asn

ggg
Gly

gag
Glu
380

tat
Tyr

aac
Asn

ttc
Phe

aac
Asn

acg

aaa gcc
Lys Ala
350

cag ccc
Gln Pro
365

ctg acc
Leu Thr

ccc age
Pro Ser

aac tac
Asn Tyr

ctc tac
Leu Tyr
430

gtc tte
Val Phe
445

cag aag

335

ctc cca
Leu Pro

cga gaa
Arg Glu

aag aac
Lys Asn

gac atc
Asp Ile
400

aag acc
Lys Thr
415

agc aag

Ser Lys

tca tge
Ser Cys

agc cte

Thr GIn Lys Ser Leu

460

Met Gly Trp Ser Cys Ile Ile Phe Phe Leu Val Ala Thr Ala Thr Gly

1

5

10

Page 36

15

1056

1104

1152

1200

1248

1296

1344

1392

1413



Val

Pro

Thr

Glu

65

Gln

Thr

Tyr

Tyr

Gly

145

Gly

Val

Phe

Val

His

Gly

Asp

50

Trp

Lys

Ala

Tyr

Trp

130

Pro

Thr

Thr

Pro

Thr

Ser

Ala

35

Tyr

Ile

Phe

Tyr

Cys

115

Gly

Ser

Ala

Val

Ala

195

Val

Gln

20

Ser

Ala

Gly

Lys

Met

100

Ala

Gln

Val

Ala

Ser

180

Val

Pro

Val

Val

Met

Val

Gly

85

Glu

Arg

Gly

Phe

Leu

165

Trp

Leu

Ser

Gln

Lys

His

Ile

10

Lys

Leu

Gly

Thr

Pro

150

Gly

Asn

GIn

Ser

Leu

Val

Trp

95

Ser

Ala

Arg

Gly

Met

135

Leu

Cys

Ser

Ser

Ser

Val

Ser

40

Val

Thr

Thr

Ser

Leu

120

Val

Ala

Leu

Gly

Ser

200

Leu

Gln

25

Cys

Arg

Tyr

Met

Leu

105

Arg

Thr

Pro

Val

Ala

185

Gly

Gly

Ser

Lys

GIn

Tyr

Thr

90

Arg

Glu

Val

Ser

Lys

170

Leu

Leu

Thr

Page 37

Gly

Ala

Ala

Gly

15

Val

Ser

Tyr

Ser

Ser

155

Asp

Thr

Tyr

Gln

Ala

Ser

Pro

60

Asn

Asp

Asp

Tyr

Ser

140

Lys

Tyr

Ser

Ser

Thr

Glu

Gly

45

Gly

Thr

Thr

Asp

Tyr

125

Ala

Ser

Phe

Gly

Leu

205

Tyr

Val
30

Tyr

GlIn

Asn

Ser

Thr

110

Ala

Ser

Thr

Pro

Val

190

Ser

Ile

Lys

Thr

Gly

Tyr

Thr

95

Ala

Met

Thr

Ser

Glu

175

His

Ser

Cys

Lys

Phe

Leu

Asn

80

Ser

Val

Asp

Lys

Gly

160

Pro

Thr

Val

Asn



Val
225

Lys

Leu

Thr

Val

Val

305

Ser

Leu

Ala

Pro

Gln

385

Ala

210

Asn

Ser

Leu

Leu

Ser

290

Glu

Thr

Asn

Pro

GIn

370

Val

Val

His

Cys

Gly

Met

275

His

Val

Tyr

Gly

Ile

355

Val

Ser

Glu

Lys

Asp

Gly

260

Ile

Glu

His

Arg

Lys

340

Glu

Tyr

Leu

Trp

Pro

Lys

245

Pro

Ser

Asp

Asn

Val

325

Glu

Lys

Thr

Thr

Glu
405

Ser

230

Thr

Ser

Arg

Pro

Ala

310

Val

Tyr

Thr

Leu

Cys

390

Ser

215

Asn

His

Val

Thr

Glu

295

Lys

Ser

Lys

Ile

Pro

375

Leu

Asn

Thr

Thr

Phe

Pro

280

Val

Thr

Val

Cys

Ser

360

Pro

Val

Gly

Lys

Cys

Leu

265

Glu

Lys

Lys

Leu

Lys

345

Lys

Ser

Lys

GIn

Val Asp
235

Pro Pro
250

Phe Pro

Val Thr

Phe Asn

Pro Arg
315

Thr Val

330

Val Ser

Ala Lys

Arg Asp

Gly Phe
395

220

Lys

Cys

Pro

Cys

Trp

300

Glu

Leu

Asn

Gly

Glu

380

Tyr

Lys Val

Pro Ala

Lys Pro
270

Val Val
285

Tyr Val

Glu GIn

His GIn

Lys Ala

350

Gln Pro
365

Leu Thr

Pro Ser

Pro Glu Asn Asn Tyr

410

Page 38

Glu Pro
240

Pro Glu
255

Lys Asp

Val Asp

Asp Gly

Tyr Asn
320

Asp Trp
335

Leu Pro

Arg Glu

Lys Asn

Asp Ile

400

Lys Thr
415



Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys

420

425

430

Leu Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys

435

440

445

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu

450

455

Ser Leu Ser Pro Gly Lys

465

<210>
<2115
212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>
caa gtc
GIn Val
1

tca gtg
Ser Val

gct atg
Ala Met

gga gtt
Gly Val
50

aag ggc
Lys Gly
65

atg gaa

39
1356
DNA

470

Artificial Sequence

antibody

CDS

(1).. (1356)

39
cag
Gln

aaa
Lys

cac
His
35

att
Ile

aag
Lys

ctt

ctg
Leu

gtc
Val
20

tgg
Trp

agt
Ser

gce
Ala

agg

gtg
Val
5

tce
Ser

gtg
Val

act
Thr

aca
Thr

age

cag tot ggg
GIn Ser Gly

tgc aag got
Cys Lys Ala

cga cag gcc
Arg GIn Ala
40

tac tat ggt
Tyr Tyr Gly
55

atg act gtc
Met Thr Val
70

ttg aga tot

gect
Ala

tce
Ser
25

cct
Pro

aat
Asn

gac
Asp

gac

gaa
Glu
10

ggc
Gly

gga
Gly

aca
Thr

aca
Thr

gat

Page 39

gtg
Val

tac
Tyr

caa
GlIn

aac
Asn

tce
Ser
75

act

460

aag
Lys

aca
Thr

gge
Gly

tac
Tyr
60

acc
Thr

gCe

aag
Lys

ttc
Phe

ctg
Leu
45

aac
Asn

age
Ser

gtg

cct ggg
Pro Gly
15

act gat
Thr Asp
30

gag tgg
Glu Trp

cag aag
GIn Lys

aca gcc
Thr Ala

tat tac

gce
Ala

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr
80

tgt

48

96

144

192

240

288



Met

gca
Ala

caa
Gln

gtc
Val

gce
Ala
145

tcg
Ser

gtc
Val

cce
Pro

aag
Lys

gac
Asp
225

gga
Gly

atc
Ile

gaa
Glu

Glu

aga
Arg

gga
Gly

tte
Phe
130

ctg
Leu

tgg
Trp

cta
Leu

tce
Ser

cce
Pro
210

aaa

Lys

ccg
Pro

tce
Ser

gac
Asp

Leu Arg Ser

gga
Gly

acc
Thr
115

cce
Pro

gge
Gly

aac
Asn

cag
GlIn

age
Ser
195

age
Ser

act
Thr

tca
Ser

cgg
Arg

cct
Pro
275

gga
Gly
100

atg
Met

ctg
Leu

tge
Cys

tca
Ser

tce
Ser
180

agc
Ser

aac
Asn

cac
His

gtc
Val

acc
Thr
260

gag
Glu

85

ttg
Leu

gtec
Val

gca
Ala

ctg
Leu

ggc
Gly
165

tca
Ser

ttg
Leu

acc
Thr

aca
Thr

ttc
Phe
245

cct
Pro

gtec
Val

Leu Arg Ser

cga
Arg

acc
Thr

cce
Pro

gte
Val
150

gce
Ala

gga
Gly

ggc
Gly

aag
Lys

tge
Cys
230

ctc

Leu

gag
Glu

aag
Lys

gag
Glu

gtc
Val

tce
Ser
135

aag
Lys

ctg
Leu

ctc
Leu

ace
Thr

gtg
Val
215

cca
Pro

ttc
Phe

gtc
Val

ttc
Phe

tat
Tyr

tce
Ser
120

tce
Ser

gac
Asp

ace
Thr

tac
Tyr

cag
GIn
200

gac
Asp

ccg
Pro

cce
Pro

aca
Thr

aac
Asn
280

Asp

tac
Tyr
105

tca
Ser

aag
Lys

tac
Tyr

age
Ser

tce
Ser
185

ace
Thr

aag
Lys

tge
Cys

cca
Pro

tge
Cys
265

tgg
Trp

Asp
90

tat
Tyr

gce
Ala

agc
Ser

tte
Phe

ggc
Gly
170

ctc
Leu

tac
Tyr

aaa
Lys

cca
Pro

aaa
Lys
250

gtg
Val

tac
Tyr

Page 40

Thr

goct
Ala

tce
Ser

acc
Thr

cce
Pro
155

gtg
Val

age
Ser

atc
Ile

gtt
Val

gca
Ala
235

CCC

Pro

gtg
Val

gtg
Val

Ala

atg
Met

acc
Thr

tect
Ser
140

gaa
Glu

cac
His

age
Ser

tgc
Cys

gag
Glu
220

cct
Pro

aag
Lys

gtg
Val

gac
Asp

Val

gac
Asp

aag
Lys
125

ggg
Gly

ccg
Pro

ace
Thr

gtg
Val

aac
Asn
205

cce
Pro

gaa
Glu

gac
Asp

gac
Asp

ggc
Gly
285

Tyr

tac
Tyr
110

ggc
Gly

ggc
Gly

gtg
Val

ttc
Phe

gtg
Val
190

gtg
Val

aaa
Lys

ctc
Leu

acc
Thr

gtg
Val
270

gtg

Tyr
95

tgg
Trp

cca
Pro

aca
Thr

acg
Thr

ccg
Pro
175

acec

Thr

aat
Asn

tct
Ser

ctg
Leu

cte
Leu
255

age
Ser

gag

Cys

ggt
Gly

tcg
Ser

gcg
Ala

gtg
Val
160

gect
Ala

gtg
Val

cac
His

tgt
Cys

geg
Gly
240

atg
Met

cac
His

gtg

Val Glu Val

336

384

432

480

528

576

624

672

120

168

816

864



cat
His

cgt
Arg
305

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp
385

gtg
Val

gac
Asp

cat
His

ccg
Pro

aat
Asn
290

gtg
Val

gag
Glu

aaa
Lys

ace
Thr

acc
Thr
370

gag
Glu

ctg
Leu

aag
Lys

gag
Glu

get
Gly
450

<210>
211>
212>
<213>

<220>

gCC aag aca aag ccg cgg gag gag cag
Ala Lys Thr Lys Pro Arg Glu Glu GlIn
295

gtc agc gtc ctc acc gtc ctg cac cag
Val Ser Val Leu Thr Val Leu His GIn
310 315

tac aag tgc aag gtc tcc aac aaa gcc
Tyr Lys Cys Lys Val Ser Asn Lys Ala
325 330

acc atc tcc aaa gcc aaa ggg cag cce
Thr Ile Ser Lys Ala Lys Gly Gln Pro
340 345

ctg ccc cca tcc cgg gat gag ctg acc
Leu Pro Pro Ser Arg Asp Glu Leu Thr
355 360

tge ctg gtc aaa ggc ttc tat ccc age
Cys Leu Val Lys Gly Phe Tyr Pro Ser
375

agc aat ggg cag ccg gag aac aac tac
Ser Asn Gly GIn Pro Glu Asn Asn Tyr
390 395

gac tcc gac gge tcc ttec ttec ctec tac
Asp Ser Asp Gly Ser Phe Phe Leu Tyr
405 410

agc agg tgg cag cag ggg aac gte tte
Ser Arg Trp GIn GIn Gly Asn Val Phe
420 425
gct ctg cac aac cac tac acg cag aag
Ala Leu His Asn His Tyr Thr GIn Lys
435 440
aaa tga
Lys
40
451
PRT

Artificial Sequence
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tac
Tyr
300

gac
Asp

cte
Leu

cga
Arg

aag
Lys

gac
Asp
380

aag

Lys

age
Ser

tca
Ser

age
Ser

aac
Asn

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn
365

atc
Ile

acc
Thr

aag
Lys

tge
Cys

cte
Leu
445

agc acg tac

Ser

ctg
Leu

gcc

Thr

aat
Asn

GGG

Tyr

ggc
Gly
320

atc

Ala Pro lle

335

cca cag gtg

Pro
350

cag
GIn

gce
Ala

acg
Thr

ctc
Leu

tce
Ser
430

tce
Ser

Gln

gtc
Val

gtg
Val

cct
Pro

acc
Thr
415

gtg
Val

ctg
Leu

Val

age
Ser

gag
Glu

cce
Pro
400

gtg
Val

atg
Met

tect
Ser

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1356



<223> Synthetic Construct

<400> 40

Gln Val GIn

1

Ser

Ala

Gly

Lys

65

Met

Ala

Gln

Val

Ala

145

Ser

Val

Val

Met

Val

50

Gly

Glu

Arg

Gly

Phe

130

Leu

Trp

Leu

Lys

His

35

Ile

Lys

Leu

Gly

Thr

115

Pro

Gly

Asn

Gln

Leu

Val

20

Trp

Ser

Ala

Arg

Gly

100

Met

Leu

Cys

Ser

Ser
180

Val

Ser

Val

Thr

Thr

Ser

85

Leu

Val

Ala

Leu

Gly

165

Ser

Gln Ser

Cys Lys

Arg Gln

Tyr Tyr
55

Met Thr
70

Leu Arg

Arg Glu

Thr Val

Pro Ser
135

Val Lys
150

Ala Leu

Gly Leu

Gly

Ala

Ala

40

Gly

Val

Ser

Tyr

Ser

120

Ser

Asp

Thr

Tyr

Ala

Ser

25

Pro

Asn

Asp

Asp

Tyr

105

Ser

Lys

Tyr

Ser

Ser
185

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Tyr

Ala

Ser

Phe

Gly

170

Leu

Page 42

Val

Tyr

GIn

Asn

Ser

15

Thr

Ala

Ser

Thr

Pro

155

Val

Ser

Lys

Thr

Gly

Tyr

60

Thr

Ala

Met

Thr

Ser

140

Glu

His

Ser

Lys

Phe

Leu

45

Asn

Ser

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Pro

Thr

30

Glu

GIn

Thr

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val
190

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val



Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp
385

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

3595

Cys

Ser

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

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

Gln
390

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Page 43

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr
395

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Val

Lys

Leu

Thr

Val

210

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro
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 GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met
420 425 430

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

Pro Gly Lys
450

10> 41

211> 1413

<212> DNA

<213> Artificial Sequence

<220>
<223> antibody

<220>
<221> CDS
<222> (1)..(1413)

<400> 41

atg ggt tgg age tgt atc atc ttc ttt ctg gta geca aca gect aca ggce
Met Gly Trp Ser Cys Ile Ile Phe Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

gtg cac tcc caa gtc cag ctg gtg cag tct ggg get gaa gtg aag aag
Val His Ser Gln Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys
20 25 30

cct ggg geec tca gtg aaa gtc tec tge aag got tcc gge tac aca ttc
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

act gat tat gct atg cac tgg gtg cga cag gcc cct gga caa gge ctg
Thr Asp Tyr Ala Met His Trp Val Arg Gln Ala Pro Gly GIn Gly Leu
50 55 60

gag tgg att gga gtt att agt act tac tat ggt aat aca aac tac aac
Glu Trp Ile Gly Val Ile Ser Thr Tyr Tyr Gly Asn Thr Asn Tyr Asn

Page 44

48

96

144

192

240



cag
Gln

aca
Thr

tat
Tyr

tac
Tyr

ggc
Gly
145

ggc
Gly

gtg
Val

ttc
Phe

gtg
Val

gtg
Val
225

aaa
Lys

cte
Leu

ace
Thr

aag
Lys

gce
Ala

tac
Tyr

tgg
Trp
130

cca
Pro

aca
Thr

acg
Thr

ccg
Pro

acc
Thr
210

aat
Asn

tect
Ser

ctg
Leu

ctc
Leu

ttt
Phe

tat
Tyr

tgt
Cys
115

ggt
Gly

tecg
Ser

gcg
Ala

gtg
Val

gct
Ala
195

gtg
Val

cac
His

tgt
Cys

ggg
Gly

atg
Met

aag
Lys

atg
Met
100

gca
Ala

caa
GIn

gtc
Val

gce
Ala

tcg
Ser
180

gtc
Val

cce
Pro

aag
Lys

gac
Asp

gga
Gly
260

atc
Ile

ggc
Gly
85

gaa
Glu

aga
Arg

gga
Gly

ttc
Phe

ctg
Leu
165

tgg
Trp

cta
Leu

tce
Ser

CGC
Pro

aaa
Lys
245

ccg
Pro

tce

cga
Arg

ctt
Leu

gga
Gly

ace
Thr

cce
Pro
150

ggc
Gly

aac
Asn

cag
Gln

agc
Ser

age
Ser
230

act
Thr

tca
Ser

cgg

gce
Ala

agg
Arg

gga
Gly

atg
Met
135

ctg

Leu

tgc
Cys

tca
Ser

tce
Ser

agc
Ser
215

aac
Asn

cac
His

gtc
Val

acce

Ser Arg Thr

aca
Thr

age
Ser

ttg
Leu
120

gtc
Val

gca
Ala

ctg
Leu

ggc
Gly

tca
Ser
200

ttg

Leu

acc
Thr

aca
Thr

ttc
Phe

cct
Pro

atg
Met

ttg
Leu
105

cga
Arg

ace
Thr

cCe
Pro

gte
Val

gce
Ala
185

gga
Gly

ggc
Gly

aag
Lys

tgc
Cys

cte
Leu
265

gag
Glu

act
Thr
90

aga
Arg

gag
Glu

gtc
Val

tce
Ser

aag
Lys
170

ctg
Leu

ctc
Leu

acc
Thr

gtg
Val

cca
Pro
250

ttc
Phe

gtc
Val

Page 45

gtc
Val

tct
Ser

tat
Tyr

tce
Ser

tce
Ser
155

gac
Asp

acc
Thr

tac
Tyr

cag
Gln

gac
Asp
235

ccg
Pro

CGC
Pro

aca
Thr

gac
Asp

gac
Asp

tac
Tyr

tca
Ser
140

aag

Lys

tac
Tyr

age
Ser

tce
Ser

ace
Thr
220

aag
Lys

tgc
Cys

cca
Pro

tgc

aca
Thr

gat
Asp

tat
Tyr
125

gce

Ala

age
Ser

ttc
Phe

ggc
Gly

ctc
Leu
205

tac
Tyr

aaa
Lys

cca
Pro

aaa
Lys

gtg

tce
Ser

act
Thr
110

gect
Ala

tcc
Ser

ace
Thr

cCC
Pro

gtg
Val
190

agc

Ser

atc
Ile

gtt
Val

gca
Ala

cCC
Pro
270

gtg

acc
Thr
95

gce
Ala

atg
Met

ace
Thr

tct
Ser

gaa
Glu
175

cac

His

agc
Ser

tgc
Cys

gag
Glu

cct
Pro
255

aag
Lys

gtg

age
Ser

gtg
Val

gac
Asp

aag
Lys

geg
Gly
160

ccg

Pro

acc
Thr

gtg
Val

aac
Asn

CCC
Pro
240

gaa
Glu

gac
Asp

gac

Cys Val Val Val Asp

288

336

384

432

480

528

576

624

672

120

168

816

864



gtg
Val

gtg
Val
305

age
Ser

ctg
Leu

gce
Ala

cca
Pro

cag
Gln
385

gce
Ala

acg
Thr

ctc
Leu

tce
Ser

tce
Ser
465

age
Ser
290

gag
Glu

acg
Thr

aat
Asn

cce
Pro

cag
Gln
370

gtc
Val

gtg
Val

cct
Pro

ace
Thr

gtg
Val
450

ctg
Leu

275

cac
His

gtg
Val

tac
Tyr

ggc
Gly

atc
Ile
355

gtg
Val

age
Ser

gag
Glu

cCce
Pro

gtg
Val
435

atg
Met

tct
Ser

gaa
Glu

cat
His

cgt
Arg

aag
Lys
340

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp

gtg
Val
420

gac
Asp

cat
His

ccg
Pro

gac
Asp

aat
Asn

gtg
Val
325

gag
Glu

aaa
Lys

acc
Thr

ace
Thr

gag
Glu
405

ctg
Leu

aag
Lys

gag
Glu

get
Gly

cct
Pro

gce
Ala
310

gte
Val

tac
Tyr

acc
Thr

ctg
Leu

tgc
Cys
390

age
Ser

gac
Asp

age
Ser

gect
Ala

aaa
Lys
470

gag
Glu
295

aag
Lys

age
Ser

aag
Lys

atc
Ile

cCGe
Pro
375

ctg

Leu

aat
Asn

tce
Ser

agg
Arg

ctg
Leu
455

tga

280

gtc
Val

aca
Thr

gte
Val

tge
Cys

tce
Ser
360

cca
Pro

gtc
Val

ggg
Gly

gac
Asp

teg
Trp
440

cac
His

aag
Lys

aag
Lys

cte
Leu

aag
Lys
345

aaa
Lys

tce
Ser

aaa
Lys

cag
GIn

ggc
Gly
425

cag
GlIn

aac
Asn

ttc
Phe

ccg
Pro

acc
Thr
330

gte
Val

gce
Ala

cgg
Arg

ggc
Gly

ccg
Pro
410

tce
Ser

cag
GlIn

cac
His

aac
Asn

cgg
Arg
315

gtec
Val

tce
Ser

aaa
Lys

gat
Asp

ttc
Phe
395

gag
Glu

ttc
Phe

ggg
Gly

tac
Tyr

tgg
Trp
300

gag
Glu

ctg
Leu

aac
Asn

ggg
Gly

gag
Glu
380

tat
Tyr

aac
Asn

ttc
Phe

aac
Asn

acg

285

tac
Tyr

gag
Glu

cac
His

aaa
Lys

cag
Gln
365

ctg

Leu

cce
Pro

aac
Asn

ctc
Leu

gtc
Val
445

cag

gtg
Val

cag
GlIn

cag
GlIn

gce
Ala
350

CCC

Pro

acc
Thr

age
Ser

tac
Tyr

tac
Tyr
430

ttc
Phe

aag

gac
Asp

tac
Tyr

gac
Asp
335

cte

Leu

cga
Arg

aag
Lys

gac
Asp

aag
Lys
415

age
Ser

tca
Ser

age

Thr GIn Lys Ser

460

Page 46

ggc
Gly

aac
Asn
320

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn

atc
Ile
400

ace
Thr

aag
Lys

tgc
Cys

ctc
Leu

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1413



<210>
211>
212>
213>

<220>
<223>

<400>

42
470
PRT

Artificial Sequence

Synthetic Construct

42

Met Gly Trp Ser

1

Val

Pro

Thr

Glu

65

Gln

Thr

Tyr

Tyr

Gly

145

Gly

His

Gly

Asp

50

Trp

Lys

Ala

Tyr

Trp

130

Pro

Ser

Ala

35

Tyr

Ile

Phe

Tyr

Cys

115

Gly

Ser

GIn

20

Ser

Ala

Gly

Lys

Met

100

Ala

Gln

Val

Thr Ala Ala

Cys

Val

Val

Met

Val

Gly

85

Glu

Arg

Gly

Phe

Leu

Ile

GIn

Lys

His

Ile

10

Arg

Leu

Gly

Thr

Pro

150

Gly

Ile

Leu

Val

Trp

55

Ser

Ala

Arg

Gly

Met

135

Leu

Cys

Phe

Val

Ser

40

Val

Thr

Thr

Ser

Leu

120

Val

Ala

Leu

Phe

GlIn

25

Cys

Arg

Tyr

Met

Leu

105

Arg

Thr

Pro

Val

Leu

10

Ser

Lys

Gln

Tyr

Thr

90

Arg

Glu

Val

Ser

Lys

Page 47

Val

Gly

Ala

Ala

Gly

15

Val

Ser

Tyr

Ser

Ser

155

Asp

Ala

Ala

Ser

Pro

60

Asn

Asp

Asp

Tyr

Ser

140

Lys

Tyr

Thr

Glu

Gly

45

Gly

Thr

Thr

Asp

Tyr

125

Ala

Ser

Phe

Ala Thr
15

Val Lys

30

Tyr Thr

Gln Gly

Asn Tyr

Ser Thr

95

Thr Ala

110

Ala Met

Ser Thr

Thr Ser

Pro Glu

Gly

Lys

Phe

Leu

Asn

80

Ser

Val

Asp

Lys

Gly

160

Pro



Val

Phe

Val

Val

225

Lys

Leu

Thr

Val

Val

305

Ser

Leu

Ala

Thr

Pro

Thr

210

Asn

Ser

Leu

Leu

Ser

290

Glu

Thr

Asn

Pro

Val

Ala

195

Val

His

Cys

Gly

Met

275

His

Val

Tyr

Gly

Ile
355

Ser

180

Val

Pro

Lys

Asp

Gly

260

Ile

Glu

His

Arg

Lys

340

Glu

165

Trp

Leu

Ser

Pro

Lys

245

Pro

Ser

Asp

Asn

Val

325

Glu

Lys

Asn

Gln

Ser

Ser

230

Thr

Ser

Arg

Pro

Ala

310

Val

Tyr

Thr

Ser

Ser

Ser

215

Asn

His

Val

Thr

Glu

295

Lys

Ser

Lys

Ile

Gly

Ser

200

Leu

Thr

Thr

Phe

Pro

280

Val

Thr

Val

Cys

Ser
360

170

Ala Leu Thr
185

Gly Leu Tyr

Gly Thr GlIn

Lys Val Asp
235

Cys Pro Pro
250

Leu Phe Pro
265

Glu Val Thr

Lys Phe Asn

Lys Pro Arg
315

Leu Thr Val
330

Lys Val Ser
345

Lys Ala Lys

Page 48

Ser

Ser

Thr

220

Lys

Cys

Pro

Cys

Trp

300

Glu

Leu

Asn

Gly

Gly

Leu

205

Tyr

Lys

Pro

Lys

Val

285

Tyr

Glu

His

Lys

Gln
365

Val

190

Ser

Ile

Val

Ala

Pro

210

Val

Val

GIn

GIn

Ala
350

175

His

Ser

Cys

Glu

Pro

255

Lys

Val

Asp

Tyr

Asp

335

Leu

Thr

Val

Asn

Pro

240

Glu

Asp

Asp

Gly

Asn

320

Trp

Pro

Pro Arg Glu



Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
370 375 380

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
385 390 395 400

Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr
405 410 415

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
420 425 430

Leu Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys
435 440 445

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu
450 455 460

Ser Leu Ser Pro Gly Lys
465 470

<210> 43

<211> 1356

<212> DNA

<213> Artificial Sequence

<220>
<223> antibody

<220>
<221> CDS
<222> (1).. (1356)

<400> 43

caa gtc cag ctg gtg cag tct ggg gct gaa gtg aag aag cct ggg gcc
GIn Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

tca gtg aaa gtc tcc tgec aag get tcc gge tac aca ttc act gat tat
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

gct atg cac tgg gtg cga cag gecc cet gga caa gge ctg gag tgg att

Page 49

48

96

144



Ala

gga
Gly

aag
Lys
65

atg
Met

gca
Ala

caa
Gln

gtc
Val

gce
Ala
145

tcg
Ser

gtc
Val

cce
Pro

aag
Lys

gac
Asp
225

Met

gtt
Val
50

ggc
Gly

gaa
Glu

aga
Arg

gga
Gly

ttc
Phe
130

ctg
Leu

tgg
Trp

cta
Leu

tce
Ser

cce
Pro
210

aaa
Lys

His
35

att
Ile

cga
Arg

ctt
Leu

gga
Gly

ace
Thr
115

cce
Pro

ggc
Gly

aac
Asn

cag
Gln

age
Ser
195

age
Ser

act
Thr

Trp

agt
Ser

gce
Ala

agg
Arg

gga
Gly
100

atg
Met

ctg
Leu

tgc
Cys

tca
Ser

tce
Ser
180

age
Ser

aac
Asn

cac
His

Val

act
Thr

aca
Thr

age
Ser
85

ttg
Leu

gtc
Val

geca
Ala

ctg
Leu

ggc
Gly
165

tca
Ser

ttg
Leu

acc
Thr

aca
Thr

Arg GIn Ala

tac
Tyr

atg
Met
70

ttg
Leu

cga
Arg

ace
Thr

cco
Pro

gtc
Val
150

gce
Ala

gga
Gly

ggc
Gly

aag
Lys

tgc
Cys
230

tat
Tyr
55

act
Thr

aga
Arg

gag
Glu

gtc
Val

tce
Ser
135

aag
Lys

ctg
Leu

cte
Leu

acc
Thr

gtg
Val
215

cca
Pro

40

ggt
Gly

gte
Val

tect
Ser

tat
Tyr

tce
Ser
120

tce
Ser

gac
Asp

ace
Thr

tac
Tyr

cag
GIn
200

gac
Asp

ccg
Pro

Pro

aat
Asn

gac
Asp

gac
Asp

tac
Tyr
105

tca
Ser

aag
Lys

tac
Tyr

age
Ser

tce
Ser
185

acc
Thr

aag
Lys

tge
Cys

Gly

aca
Thr

aca
Thr

gat
Asp
90

tat
Tyr

gce
Ala

age
Ser

ttc
Phe

ggc
Gly
170

ctc
Leu

tac
Tyr

aaa
Lys

cca
Pro

Page 50

GlIn

aac
Asn

tce
Ser
75

act
Thr

got
Ala

tce
Ser

ace
Thr

cGC
Pro
155

gtg
Val

age
Ser

atc
Ile

gtt
Val

gca
Ala
235

Gly

tac
Tyr
60

acc
Thr

gce
Ala

atg
Met

ace
Thr

tect
Ser
140

gaa
Glu

cac
His

age
Ser

tge
Cys

gag
Glu
220

cct
Pro

Leu
45

aac
Asn

age
Ser

gtg
Val

gac
Asp

aag
Lys
125

ggg
Gly

ccg
Pro

acc
Thr

gtg
Val

aac

Glu

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr
110

ggc
Gly

ggc
Gly

gtg
Val

ttc
Phe

gtg
Val
190

gtg

Trp

aag
Lys

gce
Ala

tac
Tyr
95

tgg
Trp

cca
Pro

aca
Thr

acg
Thr

ccg
Pro
175

acc
Thr

aat

Asn Val Asn

205

cce
Pro

gaa
Glu

aaa
Lys

cte
Leu

tect
Ser

ctg
Leu

Ile

ttt
Phe

tat
Tyr
80

tgt
Cys

ggt
Gly

tcg
Ser

gcg
Ala

gtg
Val
160

get
Ala

gtg
Val

cac
His

tgt
Cys

geg
Gly
240

192

240

288

336

384

432

480

528

576

624

672

120



gga
Gly

atc
Ile

gaa
Glu

cat
His

cgt
Arg
305

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp
385

gtg
Val

gac
Asp

cat
His

ccg
Pro

tce
Ser

gac
Asp

aat
Asn
290

gtg
Val

gag
Glu

aaa
Lys

acc
Thr

acc
Thr
370

gag
Glu

ctg
Leu

aag
Lys

gag
Glu

tca
Ser

cgg
Arg

cct
Pro
275

gce
Ala

gte
Val

tac
Tyr

acc
Thr

ctg
Leu
355

tgc
Cys

age
Ser

gac
Asp

age
Ser

got
Ala
435

gte
Val

acc
Thr
260

gag
Glu

aag
Lys

agc
Ser

aag
Lys

atc
Ile
340

cce
Pro

ctg
Leu

aat
Asn

tce
Ser

agg
Arg
420

ctg
Leu

ttc
Phe
245

cct
Pro

gte
Val

aca
Thr

gte
Val

tgc
Cys
325

tce
Ser

cca
Pro

gte
Val

geg
Gly

gac
Asp
405

tgg
Trp

cac
His

cte
Leu

gag
Glu

aag
Lys

aag
Lys

ctc
Leu
310

aag
Lys

aaa
Lys

tce
Ser

aaa
Lys

cag
Gln
390

ggc
Gly

cag
Gln

aac
Asn

ttc
Phe

gtc
Val

ttc
Phe

ccg
Pro
295

ace
Thr

gtc
Val

gce
Ala

cgg
Arg

ggc
Gly
375

cog
Pro

tce
Ser

cag
Gln

cac
His

ccc
Pro

aca
Thr

aac
Asn
280

cgg
Arg

gtc
Val

tce
Ser

aaa
Lys

gat
Asp
360

ttc
Phe

gag
Glu

ttc
Phe

geg
Gly

cca
Pro

tgc
Cys
265

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn

geg
Gly
345

gag
Glu

tat
Tyr

aac
Asn

ttc
Phe

aac
Asn
425

aaa
Lys
250

gtg
Val

tac
Tyr

gag
Glu

cac
His

aaa
Lys
330

cag
Gln

ctg
Leu

cce
Pro

aac
Asn

ctc
Leu
410

gtc
Val

tac acg cag

Tyr
440

Thr

Gln

Page 51

cce
Pro

gtg
Val

gtg
Val

cag
GIn

cag
GIn
315

gce
Ala

cce
Pro

acc
Thr

age
Ser

tac
Tyr
395

tac

Tyr

ttec
Phe

aag
Lys

aag
Lys

gtg
Val

gac
Asp

tac
Tyr
300

gac
Asp

cte
Leu

cga
Arg

aag
Lys

gac
Asp
380

aag

Lys

age
Ser

tca
Ser

age
Ser

gac
Asp

gac
Asp

ggc
Gly
285

aac
Asn

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn
365

atc
Ile

acc
Thr

aag
Lys

tgc
Cys

cte
Leu
445

acc
Thr

gtg
Val
270

gtg
Val

age
Ser

ctg
Leu

gce
Ala

cca
Pro
350

cag
Gln

gce
Ala

acg
Thr

ctc
Leu

tce
Ser
430

cte
Leu
255

age
Ser

gag
Glu

acg
Thr

aat
Asn

cce
Pro
335

cag
Gln

gtc
Val

gtg
Val

cct
Pro

acc
Thr
415

gtg
Val

atg
Met

cac
His

gtg
Val

tac
Tyr

gge
Gly
320

atc
Ile

gtg
Val

age
Ser

gag
Glu

cce
Pro
400

gtg
Val

atg
Met

tcc ctg tet

Ser

Leu

Ser

168

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344



ccg ggt
Pro Gly
450

<210>
<2115
212>
<213>

<220>
<223>

<400>

aaa tga
Lys

44
451
PRT
Artificial Sequence

Synthetic Construct

44

GIn Val GIn Leu Val GIn Ser Gly Ala

1

Ser Val

Ala Met

Gly Val

50

Lys Gly

65

Met Glu

Ala Arg

Gln Gly

Val Phe
130

5

Lys Val Ser Cys Lys
20

His Trp Val Arg Gln
35

Ile Ser Thr Tyr Tyr
55

Arg Ala Thr Met Thr
70

Leu Arg Ser Leu Arg
85

Gly Gly Leu Arg Glu
100

Thr Met Val Thr Val
115

Pro Leu Ala Pro Ser
135

Ala

Ala

40

Gly

Val

Ser

Tyr

Ser

120

Ser

Ser

25

Pro

Asn

Asp

Asp

Tyr

105

Ser

Lys

Glu Val
10

Gly Tyr

Gly GIn

Thr Asn

Thr Ser

15

Asp Thr

90

Tyr Ala

Ala Ser

Ser Thr

Page 52

Lys

Thr

Gly

Tyr

60

Thr

Ala

Met

Thr

Ser
140

Lys

Phe

Leu

45

Asn

Ser

Val

Asp

Lys

125

Gly

Pro Gly Ala
15

Thr Asp Tyr
30

Glu Trp Ile

GIn Lys Phe

Thr Ala Tyr
80

Tyr Tyr Cys
95

Tyr Trp Gly
110

Gly Pro Ser

Gly Thr Ala

1356



Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Gly

Asn

GlIn

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile
340

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Asp

Thr

Tyr

GIn

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly
345

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Page 53

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro
350

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val



Tyr

Leu

Trp

385

Val

Asp

His

Pro

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

<210>
<2115
212>
<213>

<220>
<223>

<220>
<2215
<222>

<400>
atg ggt tgg agc tgt atc atc ttc ttt ctg gta gca aca gect aca ggc
Met Gly Trp Ser Cys Ile Ile Phe Phe Leu Val Ala Thr Ala Thr Gly

1

gtg cac tcc caa gtc cag ctg gtg cag tct ggg gect gaa gtg aag aag

Leu Pro Pro Ser Arg
355

Cys Leu Val Lys Gly
375

Ser Asn Gly GIn Pro
390

Asp Ser Asp Gly Ser
405

Ser Arg Trp GlIn GIn
420

Ala Leu His Asn His
435

Lys

45

1413

DNA

Artificial Sequence

antibody

CDS
(1).. (1413)

45

5

Asp

360

Phe

Glu

Phe

Gly

Tyr
440

Glu Leu

Tyr Pro

Asn Asn

Phe Leu

410

Asn Val
425

Thr Gln

10

Thr Lys

Ser Asp
380

Tyr Lys

395

Tyr Ser

Phe Ser

Lys Ser

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Gln Val Ser

Ala Val Glu

Thr Pro Pro
400

Leu Thr Val
415

Ser Val Met
430

Ser Leu Ser

15

Val His Ser Gln Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys

20

25

Page 54

30

48

96



cct
Pro

act
Thr

gag
Glu
65

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr

ggce
Gly
145

ggce
Gly

gtg
Val

ttc
Phe

gtg
Val

gtg
Val

ggg
Gly

gat
Asp
50

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr

tgg
Trp
130

cca
Pro

aca
Thr

acg
Thr

ccg
Pro

ace
Thr
210

aat
Asn

gce
Ala
35

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr

tgt
Cys
115

ggt
Gly

tcg
Ser

gcg
Ala

gtg
Val

gect
Ala
195

gtg
Val

cac
His

tca
Ser

gect
Ala

gga
Gly

aag
Lys

atg
Met
100

gca

Ala

caa
Gln

gtc
Val

gce
Ala

tcg
Ser
180

gtc
Val

cceo
Pro

aag

gtg
Val

atg
Met

gtt
Val

ggc
Gly

gaa
Glu

aga
Arg

gga
Gly

ttc
Phe

ctg
Leu
165

tgg
Trp

cta
Leu

tce
Ser

CCC

aaa
Lys

cac
His

att
Ile
70

aag

Lys

ctt
Leu

gga
Gly

acc
Thr

cce
Pro
150

ggc
Gly

aac
Asn

cag
Gln

age
Ser

age

gtc
Val

tgg
Trp
55

agt
Ser

gce
Ala

agg
Arg

gga
Gly

atg
Met
135

ctg

Leu

tgc
Cys

tca
Ser

tce
Ser

age
Ser
215

aac

Lys Pro Ser Asn

tcc
Ser
40

gtg
Val

act
Thr

aca
Thr

age
Ser

ttg
Leu
120

gtc
Val

gca
Ala

ctg
Leu

ggc
Gly

tca
Ser
200

ttg

Leu

ace
Thr

tgc
Cys

cga
Arg

tac
Tyr

atg
Met

ttg
Leu
105

cga

Arg

acc
Thr

cce
Pro

gtc
Val

gce
Ala
185

gga
Gly

ggc
Gly

aag

aag
Lys

cag
GIn

tat
Tyr

act
Thr
90

aga

Arg

gag
Glu

gtc
Val

tce
Ser

aag
Lys
170

ctg
Leu

ctc
Leu

ace
Thr

gtg

ggt
Gly

gce
Ala

ggt
Gly
75

gte
Val

tct
Ser

tat
Tyr

tce
Ser

tce
Ser
155

gac
Asp

acc
Thr

tac
Tyr

cag
GIn

gac

Lys Val Asp

Page 55

tce
Ser

cct
Pro
60

aat
Asn

gac
Asp

gac
Asp

tac
Tyr

tca
Ser
140

aag
Lys

tac
Tyr

age
Ser

tce
Ser

acc
Thr
220

aag
Lys

ggc
Gly
45

gga
Gly

aca
Thr

aca
Thr

gat
Asp

tat
Tyr
125

gce
Ala

agc
Ser

ttc
Phe

ggce
Gly

cte
Leu
205

tac
Tyr

aaa
Lys

tac
Tyr

caa
GIn

aac
Asn

tcc
Ser

act
Thr
110

got
Ala

tce
Ser

acc
Thr

CCC
Pro

gtg
Val
190

age
Ser

atc
Ile

gtt
Val

aca
Thr

ggc
Gly

tac
Tyr

ace
Thr
95

gce
Ala

atg
Met

acc
Thr

tct
Ser

gaa
Glu
175

cac
His

age
Ser

tgc
Cys

gag
Glu

ttc
Phe

ctg
Leu

aac
Asn
80

age
Ser

gtg
Val

gac
Asp

aag
Lys

ggg
Gly
160

ccg
Pro

acc
Thr

gtg
Val

aac
Asn

cCC
Pro

144

192

240

288

336

384

432

480

528

576

624

672

120



225

aaa
Lys

cte
Leu

acc
Thr

gtg
Val

gtg
Val
305

age

Ser

ctg
Leu

gce
Ala

cca
Pro

cag
Gln
385

gce
Ala

acg
Thr

cte

tct tgt gac aaa
Ser Cys Asp Lys

ctg
Leu

cte
Leu

age
Ser
290

gag
Glu

acg
Thr

aat
Asn

cce
Pro

cag
GIn
370

gtc
Val

gtg
Val

cct
Pro

ace

ggg
Gly

atg
Met
275

cac

His

gtg
Val

tac
Tyr

ggc
Gly

atc
Ile
355

gtg
Val

age
Ser

gag
Glu

cce
Pro

gtg

gga
Gly
260

atc
Ile

gaa
Glu

cat
His

cgt
Arg

aag
Lys
340

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp

gtg
Val
420

gac

245

ccg
Pro

tce
Ser

gac
Asp

aat
Asn

gtg
Val
325

gag
Glu

aaa
Lys

ace
Thr

ace
Thr

gag
Glu
405

ctg

230

act
Thr

tca
Ser

cgg
Arg

cct
Pro

gce
Ala
310

gtc
Val

tac
Tyr

ace
Thr

ctg
Leu

tgc
Cys
390

age
Ser

gac

cac
His

gtc
Val

acc
Thr

gag
Glu
295

aag

Lys

agc
Ser

aag
Lys

atc
Ile

cce
Pro
375

ctg
Leu

aat
Asn

tce

Leu Asp Ser

aag agc agg

aca
Thr

tte
Phe

cct
Pro
280

gte
Val

aca
Thr

gtc
Val

tgc
Cys

tce
Ser
360

cca
Pro

gtc
Val

ggg
Gly

gac
Asp

tgg

tgc
Cys

cte
Leu
265

gag
Glu

aag
Lys

aag
Lys

cte
Leu

aag
Lys
345

aaa

Lys

tce
Ser

aaa
Lys

cag
GlIn

ggc
Gly
425

cag

cca
Pro
250

tte
Phe

gte
Val

tte
Phe

ccg
Pro

acc
Thr
330

gtc
Val

gce
Ala

cgg
Arg

ggc
Gly

ccg
Pro
410

tce
Ser

cag

Page 56

235

ccg
Pro

cce
Pro

aca
Thr

aac
Asn

cgg
Arg
315

gtc
Val

tce
Ser

aaa
Lys

gat
Asp

ttc
Phe
395

gag
Glu

ttc
Phe

gge

tgc
Cys

cca
Pro

tge
Cys

tgg
Trp
300

gag
Glu

ctg
Leu

aac
Asn

ggg
Gly

gag
Glu
380

tat
Tyr

aac
Asn

ttc
Phe

aac

cca
Pro

aaa
Lys

gtg
Val
285

tac

Tyr

gag
Glu

cac
His

aaa
Lys

cag
Gln
365

ctg
Leu

cce
Pro

aac
Asn

cte
Leu

gtc

gca
Ala

cce
Pro
270

gtg
Val

gtg
Val

cag
Gln

cag
Gln

gce
Ala
350

CGC

Pro

ace
Thr

age
Ser

tac
Tyr

tac
Tyr
430

ttc

cct
Pro
255

aag
Lys

gtg
Val

gac
Asp

tac
Tyr

gac
Asp
335

ctc

Leu

cga
Arg

aag
Lys

gac
Asp

aag
Lys
415

age
Ser

tca

240

gaa
Glu

gac
Asp

gac
Asp

ggc
Gly

aac
Asn
320

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn

atc
Ile
400

ace
Thr

aag
Lys

tge

168

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344



Leu Thr Val Asp Lys Ser Arg

435

tcc gtg atg cat gag gect ctg
Ser Val Met His Glu Ala Leu

450

455

tcc ctg tet ccg ggt aaa tga
Ser Leu Ser Pro Gly Lys

465

<210> 46
<211> 470
<212> PRT

470

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 46
Met Gly Trp
1

Val His Ser

Pro Gly Ala
35

Thr Asp Tyr
50

Glu Trp Ile

65

Gln Lys Phe

Thr Ala Tyr

Tyr Tyr Cys

Ser

Gln

20

Ser

Ala

Gly

Lys

Met
100

Cys

Val

Val

Met

Val

Gly

85

Glu

Ile Ile

Gln Leu

Lys Val

His Trp

55

[le Ser
70

Lys Ala

Leu Arg

Ala Arg Gly Gly

Trp GIn Gln Gly Asn Val Phe Ser Cys

440

cac
His

Phe

Val

Ser

40

Val

Thr

Thr

Ser

Leu

445

aac cac tac acg cag aag agc ctc
Asn His Tyr Thr GIn

Phe

Gln

25

Cys

Arg

Tyr

Met

Leu Val
10

Ser Gly

Lys Gly

Gln Ala

Tyr Gly
75

Thr Val
90

Leu Arg Ser

105

Arg

Glu Tyr

Page 57

460

Ala

Ala

Ser

Pro

60

Asn

Asp

Asp

Tyr

Thr

Glu

Gly

45

Gly

Thr

Thr

Asp

Tyr

Lys Ser Leu

Ala Thr Gly
15

Val Lys Lys
30

Tyr Thr Phe

Gln Gly Leu

Asn Tyr Asn
80

Ser Thr Ser
95

Thr Ala Val
110

Ala Met Asp

1392

1413



Tyr

Gly

145

Gly

Val

Phe

Val

Val

225

Lys

Leu

Thr

Val

Val
305

Trp

130

Pro

Thr

Thr

Pro

Thr

210

Asn

Ser

Leu

Leu

Ser

290

Glu

115

Gly

Ser

Ala

Val

Ala

195

Val

His

Cys

Gly

Met

275

His

Val

GIn

Val

Ala

Ser

180

Val

Pro

Lys

Asp

Gly

260

Ile

Glu

His

Gly

Phe

Leu

165

Trp

Leu

Ser

Pro

Lys

245

Pro

Ser

Asp

Asn

Thr

Pro

150

Gly

Asn

Gln

Ser

Ser

230

Thr

Ser

Arg

Pro

Ala
310

Met

135

Leu

Cys

Ser

Ser

Ser

215

Asn

His

Val

Thr

Glu

295

Lys

120

Val

Ala

Leu

Gly

Ser

200

Leu

Thr

Thr

Phe

Pro

280

Val

Thr

Thr Val Ser

Pro Ser Ser
155

Val Lys Asp
170

Ala Leu Thr
185

Gly Leu Tyr

Gly Thr GIn

Lys Val Asp
235

Cys Pro Pro
250

Leu Phe Pro
265

Glu Val Thr

Lys Phe Asn

Ser

140

Lys

Tyr

Ser

Ser

Thr

220

Lys

Cys

Pro

Cys

Trp
300

125

Ala

Ser

Phe

Gly

Leu

205

Tyr

Lys

Pro

Lys

Val

285

Tyr

Ser

Thr

Pro

Val

190

Ser

Ile

Val

Ala

Pro

210

Val

Val

Lys Pro Arg Glu Glu Gln

315
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Thr

Ser

Glu

175

His

Ser

Cys

Glu

Pro

255

Lys

Val

Asp

Tyr

Lys

Gly

160

Pro

Thr

Val

Asn

Pro

240

Glu

Asp

Asp

Gly

Asn
320



Ser

Leu

Ala

Pro

Gln

385

Ala

Thr

Leu

Ser

Ser
465

Thr

Asn

Pro

GIn

370

Val

Val

Pro

Thr

Val

450

Leu

<210>
211>
<212>
213>

<220>
<223>

<220>
<2215

Tyr Arg Val Val Ser Val Leu Thr Val
325 330

Gly Lys Glu Tyr Lys Cys Lys Val Ser
340 345

Ile Glu Lys Thr Ile Ser Lys Ala Lys
355 360

Val Tyr Thr Leu Pro Pro Ser Arg Asp
375

Ser Leu Thr Cys Leu Val Lys Gly Phe
390 395

Glu Trp Glu Ser Asn Gly GIn Pro Glu
405 410

Pro Val Leu Asp Ser Asp Gly Ser Phe
420 425

Val Asp Lys Ser Arg Trp Gln Gln Gly
435 440

Met His Glu Ala Leu His Asn His Tyr
455

Ser Pro Gly Lys
470

47

1356

DNA

Artificial Sequence

antibody

CDS

Page 59

Leu

Asn

Gly

Glu

380

Tyr

Asn

Phe

Asn

Thr
460

His

Lys

Gln

365

Leu

Pro

Asn

Leu

Val

445

Gln

GIn Asp
335

Ala Leu
350

Pro Arg

Thr Lys

Ser Asp

Tyr Lys

415

Tyr Ser
430

Phe Ser

Lys Ser

Trp

Pro

Glu

Asn

Ile

400

Thr

Lys

Cys

Leu



<222>

<400> 47
caa gtc cag
Gln Val GIn

1

tca
Ser

gct
Ala

gga
Gly

aag
Lys
65

atg
Met

gca
Ala

caa
Gln

gtc
Val

gce
Ala
145

tecg
Ser

gtc
Val

gtg
Val

atg
Met

gtt
Val
50

ggc
Gly

gaa
Glu

aga
Arg

gga
Gly

ttc
Phe
130

ctg

Leu

tgg
Trp

cta
Leu

aaa
Lys

cac
His
35

att
Ile

aag
Lys

ctt
Leu

gga
Gly

acc
Thr
115

CCC

Pro

gge
Gly

aac
Asn

cag
Gln

ctg
Leu

gte
Val
20

tgg
Trp

agt
Ser

gce
Ala

agg
Arg

gga
Gly
100

atg
Met

ctg
Leu

tge
Cys

tca
Ser

tce
Ser
180

(1).. (1356)

gtg
Val
5

tce
Ser

gtg
Val

act
Thr

aca
Thr

age
Ser
85

ttg
Leu

gte
Val

gca
Ala

ctg
Leu

gge
Gly
165

tca
Ser

cag
Gln

tgc
Cys

cga
Arg

tac
Tyr

atg
Met
70

ttg
Leu

cga
Arg

acc
Thr

cce
Pro

gtc
Val
150

gce

Ala

gga
Gly

tect
Ser

aag
Lys

cag
Gln

tat
Tyr
55

act
Thr

aga
Arg

gag
Glu

gtc
Val

tce
Ser
135

aag

Lys

ctg
Leu

cte
Leu

geg
Gly

ggt
Gly

gce
Ala
40

ggt
Gly

gtc
Val

tect
Ser

tat
Tyr

tce
Ser
120

tce
Ser

gac
Asp

acc
Thr

tac
Tyr

goct
Ala

tce
Ser
25

cct
Pro

aat
Asn

gac
Asp

gac
Asp

tac
Tyr
105

tca
Ser

aag
Lys

tac
Tyr

age
Ser

tce
Ser
185

gaa
Glu
10

ggc
Gly

gga
Gly

aca
Thr

aca
Thr

gat
Asp
90

tat
Tyr

gce
Ala

agc
Ser

ttc
Phe

ggc
Gly
170

cte
Leu

gtg
Val

tac
Tyr

caa
GIn

aac
Asn

tce
Ser
75

act
Thr

get
Ala

tce
Ser

ace
Thr

ccec
Pro
155

gtg
Val

age
Ser

aag
Lys

aca
Thr

ggc
Gly

tac
Tyr
60

ace
Thr

gce
Ala

atg
Met

acc
Thr

tect
Ser
140

gaa
Glu

cac
His

age
Ser

Page 60

aag
Lys

ttc
Phe

ctg
Leu
45

aac
Asn

age
Ser

gtg
Val

gac
Asp

aag
Lys
125

ggg
Gly

ccg
Pro

acc
Thr

gtg
Val

cct
Pro

act
Thr
30

gag
Glu

cag
GIn

aca
Thr

tat
Tyr

tac
Tyr
110

gge
Gly

ggc
Gly

gtg
Val

ttc
Phe

gtg
Val
190

ggg
Gly
15

gat
Asp

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr
95

tgg
Trp

cca
Pro

aca
Thr

acg
Thr

ccg
Pro
175

acc
Thr

gce
Ala

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr
80

tgt
Cys

ggt
Gly

tcg
Ser

gcg
Ala

gtg
Val
160

gect
Ala

gtg
Val

48

96

144

192

240

288

336

384

432

480

528

576



cce
Pro

aag
Lys

gac
Asp
225

gga
Gly

atc
Ile

gaa
Glu

cat
His

cgt
Arg
305

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp
385

tce
Ser

cce
Pro
210

aaa
Lys

ccg
Pro

tce
Ser

gac
Asp

aat
Asn
290

gtg
Val

gag
Glu

aaa
Lys

acc
Thr

acc
Thr
370

gag
Glu

age
Ser
195

age
Ser

act
Thr

tca
Ser

cgg
Arg

cct
Pro
275

gce
Ala

gte
Val

tac
Tyr

acc
Thr

ctg
Leu
355

tge
Cys

age
Ser

age
Ser

aac
Asn

cac
His

gtc
Val

ace
Thr
260

gag
Glu

aag
Lys

age
Ser

aag
Lys

atec
Ile
340

cce
Pro

ctg
Leu

aat
Asn

ttg
Leu

acc
Thr

aca
Thr

ttc
Phe
245

cct
Pro

gte
Val

aca
Thr

gte
Val

tgc
Cys
325

tce
Ser

cca
Pro

gtc
Val

geg
Gly

ggc
Gly

aag
Lys

tgc
Cys
230

ctc
Leu

gag
Glu

aag
Lys

aag
Lys

ctc
Leu
310

aag
Lys

aaa
Lys

tce
Ser

aaa
Lys

cag
Gln
390

acc
Thr

gtg
Val
215

cca
Pro

ttc
Phe

gtc
Val

ttc
Phe

cog
Pro
295

acc
Thr

gtc
Val

gce
Ala

cgg
Arg

ggc
Gly
375

ccg
Pro

cag
Gln
200

gac
Asp

ccg
Pro

cGC
Pro

aca
Thr

aac
Asn
280

cgg
Arg

gtc
Val

tce
Ser

aaa
Lys

gat
Asp
360

ttc
Phe

gag
Glu

acc
Thr

aag
Lys

tge
Cys

cca
Pro

tge
Cys
265

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn

geg
Gly
345

gag
Glu

tat
Tyr

aac
Asn

tac
Tyr

aaa
Lys

cca
Pro

aaa
Lys
250

gtg
Val

tac
Tyr

gag
Glu

cac
His

aaa
Lys
330

cag
Gln

ctg
Leu

cce
Pro

aac
Asn

Page 61

atc
Ile

gtt
Val

gca
Ala
235

cGC
Pro

gtg
Val

gtg
Val

cag
Gln

cag
Gln
315

gce
Ala

cce
Pro

acc
Thr

age
Ser

tac
Tyr
395

tge
Cys

gag
Glu
220

cct
Pro

aag
Lys

gtg
Val

gac
Asp

tac
Tyr
300

gac
Asp

cte
Leu

cga
Arg

aag
Lys

gac
Asp
380

aag
Lys

aac
Asn
205

cce
Pro

gaa
Glu

gac
Asp

gac
Asp

ggc
Gly
285

aac
Asn

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn
365

atc
Ile

acc
Thr

gtg
Val

aaa
Lys

ctc
Leu

ace
Thr

gtg
Val
270

gtg
Val

age
Ser

ctg
Leu

gce
Ala

cca
Pro
350

cag
Gln

gce
Ala

acg
Thr

aat
Asn

tct
Ser

ctg
Leu

cte
Leu
255

age
Ser

gag
Glu

acg
Thr

aat
Asn

cce
Pro
335

cag
Gln

gtc
Val

gtg
Val

cct
Pro

cac
His

tgt
Cys

geg
Gly
240

atg
Met

cac
His

gtg
Val

tac
Tyr

ggc
Gly
320

atc
Ile

gtg
Val

age
Ser

gag
Glu

cCC
Pro
400

624

672

120

168

816

864

912

960

1008

1056

1104

1152

1200



ctg gac
Leu Asp

gtg
Val

gac
Asp

aag agc
Lys Ser

cat
His

gag got
Glu Ala
435

ccg ggt aaa
Pro Gly Lys
450

<210>
<211>
212>
<213>

48
451
PRT

<220>
<223>
<400> 48
Gln Val GIn
1

Ser Val Lys

Ala Met His
35

Gly Val Tle
50

Lys Gly Lys
65

Met Glu Leu

tcc gac gge tcc
Ser Asp Gly Ser
405

agg tgg cag cag
Arg Trp GIn GIn
420

ctg cac aac cac
Leu His Asn His

tga

Artificial Sequence

Synthetic Construct

Leu Val GIn Ser
5

Val Ser Cys Lys
20

Trp Val Arg Gln

Ser Thr Tyr Tyr
55

Ala Thr Met Thr
70

Arg Ser Leu Arg
85

ttc
Phe

ttc
Phe

aac
Asn
425

geg
Gly

tac
Tyr
440

acg
Thr

Gly Ala

Ser
25

Gly

Ala
40

Pro

Gly Asn

Val

Asp

Ser Asp

ctc
Leu
410

gtc
Val

cag
GIn

Glu

10

Gly

Gly

Thr

Thr

Asp
90

Page 62

tac
Tyr

ttc
Phe

aag
Lys

Val

Tyr

GIn

Asn

Ser

15

Thr

age
Ser

tca
Ser

age
Ser

Lys

Thr

Gly

Tyr

60

Thr

Ala

aag
Lys

tgc
Cys

cte
Leu
445

Lys

Phe

Leu

45

Asn

Ser

Val

ctc acc gtg
Leu Thr Val
415

tcc gtg atg
Ser Val Met
430

tcc ctg teot
Ser Leu Ser

Pro Gly Ala
15

Thr Asp Tyr
30

Glu Trp Ile

GIn Lys Phe

Thr Ala Tyr
80

Tyr Tyr Cys
95

1248

1296

1344

1356



Ala

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn
290

Gly

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Gly

100

Met

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Leu

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Arg

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Glu

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro
295

Tyr

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Tyr

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Tyr

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

Page 63

Ala

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Met

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr
300

Asp

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

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

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

<210>
<2115
212>
<213>

<220>
<223>

Val Ser Val Leu Thr Val Leu His GlIn
310 315

Tyr Lys Gys Lys Val Ser Asn Lys Ala
325 330

Thr Ile Ser Lys Ala Lys Gly Gln Pro
340 345

Leu Pro Pro Ser Arg Asp Glu Leu Thr
355 360

Cys Leu Val Lys Gly Phe Tyr Pro Ser
375

Ser Asn Gly GIn Pro Glu Asn Asn Tyr
390 395

Asp Ser Asp Gly Ser Phe Phe Leu Tyr
405 410
Ser Arg Trp GIn GIn Gly Asn Val Phe
420 425

Ala Leu His Asn His Tyr Thr GIn Lys
435 440

Lys
49

1413

DNA

Artificial Sequence

antibody
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Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Leu Asn Gly
320

Ala Pro Ile
335

Pro GIn Val
350

GIn Val Ser

Ala Val Glu

Thr Pro Pro
400

Leu Thr Val
415

Ser Val Met
430

Ser Leu Ser



<220>
<221>
<222>

<400>

atg ggt tgg
Met Gly Trp

1

gtg
Val

cct
Pro

act
Thr

gag
Glu
65

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr

ggc
Gly
145

ggc
Gly

gtg
Val

cac
His

ggg
Gly

gat
Asp
50

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr

tgg
Trp
130

cca
Pro

aca
Thr

acg

CDS

(1)..(1413)

49

tce
Ser

gce
Ala
35

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr

tgt
Cys
115

ggt
Gly

tcg
Ser

gcg
Ala

gtg

age
Ser

caa
GlIn
20

tca

Ser

get
Ala

gga
Gly

aag
Lys

atg
Met
100

gca
Ala

caa
Gln

gtc
Val

gce
Ala

tcg

tgt
Cys
5

gtc
Val

gtg
Val

atg
Met

gtt
Val

gge
Gly
85

gaa

Glu

aga
Arg

gga
Gly

ttc
Phe

ctg
Leu
165

teg

atec
Ile

cag
GIn

aaa
Lys

cac
His

att
Ile
70

cga

Arg

ctt
Leu

gga
Gly

acc
Thr

cce
Pro
150

gge
Gly

aac

atc
Ile

ctg
Leu

gtc
Val

tgg
Trp
55

agt

Ser

gce
Ala

agg
Arg

gga
Gly

atg
Met
135

ctg
Leu

tgc
Cys

tca

ttc
Phe

gtg
Val

tce
Ser
40

gtg
Val

act
Thr

aca
Thr

age
Ser

ttg
Leu
120

gtc
Val

gca
Ala

ctg
Leu

ggc

ttt
Phe

cag
GlIn
25

tgc
Cys

cga
Arg

tac
Tyr

atg
Met

ttg
Leu
105

cga
Arg

acc
Thr

cGC
Pro

gtc
Val

gce

Thr Val Ser Trp Asn Ser Gly Ala

ctg
Leu
10

tect
Ser

aag
Lys

cag
GlIn

tat
Tyr

act
Thr
90

aga
Arg

gag
Glu

gtc
Val

tce
Ser

aag
Lys
170

ctg
Leu

Page 65

gta
Val

geg
Gly

ggt
Gly

gce
Ala

ggt
Gly
75

gtc
Val

tct
Ser

tat
Tyr

tce
Ser

tce
Ser
155

gac
Asp

ace
Thr

gca
Ala

gect
Ala

tce
Ser

cct
Pro
60

aat
Asn

gac
Asp

gac
Asp

tac
Tyr

tca
Ser
140

aag
Lys

tac
Tyr

age
Ser

aca
Thr

gaa
Glu

ggc
Gly
45

gga
Gly

aca
Thr

aca
Thr

gat
Asp

tat
Tyr
125

gce
Ala

age
Ser

ttc
Phe

ggec

got
Ala

gtg
Val
30

tac

Tyr

caa
Gln

aac
Asn

tce
Ser

act
Thr
110

gect
Ala

tcc
Ser

acc
Thr

cCC
Pro

gtg

aca
Thr
15

aag
Lys

aca
Thr

ggc
Gly

tac
Tyr

acc
Thr
95

gce

Ala

atg
Met

acc
Thr

tct
Ser

gaa
Glu
175

cac

Gly Val His

ggc
Gly

aag
Lys

ttc
Phe

ctg
Leu

aac
Asn
80

age
Ser

gtg
Val

gac
Asp

aag
Lys

ggeg
Gly
160

ccg
Pro

ace
Thr

48

96

144

192

240

288

336

384

432

480

528

576



ttc
Phe

gtg
Val

gtg
Val
225

aaa

Lys

ctc
Leu

acc
Thr

gtg
Val

gtg
Val
305

age
Ser

ctg
Leu

gce
Ala

cca
Pro

cag

ccg
Pro

acc
Thr
210

aat
Asn

tect
Ser

ctg
Leu

ctc
Leu

age
Ser
290

gag
Glu

acg
Thr

aat
Asn

cCe
Pro

cag
GIn
370

gte

got
Ala
195

gtg
Val

cac
His

tgt
Cys

ggg
Gly

atg
Met
275

cac

His

gtg
Val

tac
Tyr

ggc
Gly

atc
Ile
355

gtg
Val

age

180

gtc
Val

cce
Pro

aag
Lys

gac
Asp

gga
Gly
260

atc

Ile

gaa
Glu

cat
His

cgt
Arg

aag
Lys
340

gag
Glu

tac
Tyr

ctg

cta
Leu

tce
Ser

cce
Pro

aaa
Lys
245

ccg
Pro

tce
Ser

gac
Asp

aat
Asn

gtg
Val
325

gag
Glu

aaa
Lys

acc
Thr

ace

cag
GIn

age
Ser

age
Ser
230

act

Thr

tca
Ser

cgg
Arg

cct
Pro

gce
Ala
310

gtc
Val

tac
Tyr

ace
Thr

ctg
Leu

tgc

tce
Ser

age
Ser
215

aac
Asn

cac
His

gtc
Val

acc
Thr

gag
Glu
295

aag

Lys

age
Ser

aag
Lys

atc
Ile

cce
Pro
375

ctg

tca
Ser
200

ttg
Leu

acc
Thr

aca
Thr

ttc
Phe

cct
Pro
280

gtc
Val

aca
Thr

gtc
Val

tgc
Cys

tcc
Ser
360

cca
Pro

gte

185

gga
Gly

ggc
Gly

aag
Lys

tge
Cys

ctec
Leu
265

gag
Glu

aag
Lys

aag
Lys

ctec
Leu

aag
Lys
345

aaa
Lys

tce
Ser

aaa

ctc
Leu

acc
Thr

gtg
Val

cca
Pro
250

ttc
Phe

gtc
Val

ttc
Phe

ccg
Pro

ace
Thr
330

gtc
Val

gce
Ala

cgg
Arg

£8eC

Page 66

tac
Tyr

cag
GlIn

gac
Asp
235

CcCg

Pro

cce
Pro

aca
Thr

aac
Asn

cgg
Arg
315

gtc
Val

tce
Ser

aaa
Lys

gat
Asp

ttec

tce
Ser

acc
Thr
220

aag
Lys

tge
Cys

cca
Pro

tgc
Cys

tgg
Trp
300

gag
Glu

ctg
Leu

aac
Asn

ggg
Gly

gag
Glu
380

tat

cte
Leu
205

tac
Tyr

aaa
Lys

cca
Pro

aaa
Lys

gtg
Val
285

tac

Tyr

gag
Glu

cac
His

aaa
Lys

cag
Gln
365

ctg
Leu

GGG

190

agc age gtg
Ser Ser Val

atc tgc aac
Ile Cys Asn

gtt
Val

gca
Ala

CCC
Pro
270

gtg
Val

gtg
Val

cag
GIn

cag
GIn

gce
Ala
350

CGCC

gag
Glu

cct
Pro
255

aag

Lys

gtg
Val

gac
Asp

tac
Tyr

gac
Asp
335

ctc
Leu

cga

cce
Pro
240

gaa

Glu

gac
Asp

gac
Asp

ggc
Gly

aac
Asn
320

tgg
Trp

cca
Pro

gaa

Pro Arg Glu

ace
Thr

age

aag
Lys

gac

aac
Asn

atc

624

672

120

168

816

864

912

960

1008

1056

1104

1152

1200



GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe

385 390

gcc gtg gag tgg gag age aat
Ala Val Glu Trp Glu Ser Asn
405

acg cct ccc gtg ctg gac tce
Thr Pro Pro Val Leu Asp Ser
420

ctc acc gtg gac aag agc agg
Leu Thr Val Asp Lys Ser Arg
435

tcc gtg atg cat gag gect ctg
Ser Val Met His Glu Ala Leu
450 455

tcc ctg tct ccg ggt aaa tga
Ser Leu Ser Pro Gly Lys
465 470

<210> 50
211> 470
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 50

Met Gly Trp Ser Cys Ile Ile
1 5

Val His Ser Gln Val GIn Leu
20

Pro Gly Ala Ser Val Lys Val
35

Thr Asp Tyr Ala Met His Trp
50 55

Glu Trp Ile Gly Val Ile Ser

geg
Gly

gac
Asp

tgg
Trp
440

cac
His

Phe

Val

Ser

40

Val

Thr

cag
Gln

ggc
Gly
425

cag
GIn

aac
Asn

Phe

Gln

25

Cys

Arg

Tyr

ccg
Pro
410

tce

Ser

cag
GIn

cac
His

Leu

10

Ser

Lys

GlIn

Tyr

Page 67

395

gag
Glu

ttec
Phe

ggg
Gly

tac
Tyr

Val

Gly

Gly

Ala

Gly

Tyr Pro

aac aac
Asn Asn

ttc cte
Phe Leu

aac gtc
Asn Val
445

acg cag
Thr GIn
460

Ala Thr

Ala Glu

Ser Gly
45

Pro Gly
60

Asn Thr

Ser Asp

tac aag
Tyr Lys
415
tac agc
Tyr Ser
430
ttc tca
Phe Ser

aag agc
Lys Ser

Ala Thr
15

Val Lys

30

Tyr Thr

Gin Gly

Asn Tyr

Ile
400

ace

Thr

aag
Lys

tge
Cys

cte
Leu

Gly

Lys

Phe

Leu

Asn

1248

1296

1344

1392

1413



65

Gln

Thr

Tyr

Tyr

Gly

145

Gly

Val

Phe

Val

Val

225

Lys

Leu

Lys

Ala

Tyr

Trp

130

Pro

Thr

Thr

Pro

Thr

210

Asn

Ser

Leu

Phe

Tyr

Cys

115

Gly

Ser

Ala

Val

Ala

195

Val

His

Cys

Gly

Lys

Met

100

Ala

GIn

Val

Ala

Ser

180

Val

Pro

Lys

Asp

Gly
260

10

Gly Arg Ala

85

Glu

Arg

Gly

Phe

Leu

165

Trp

Leu

Ser

Pro

Lys

245

Pro

Leu

Gly

Thr

Pro

150

Gly

Asn

GlIn

Ser

Ser

230

Thr

Ser

Arg

Gly

Met

135

Leu

Cys

Ser

Ser

Ser

215

Asn

His

Val

Thr

Ser

Leu

120

Val

Ala

Leu

Gly

Ser

200

Leu

Thr

Thr

Phe

Met

Leu

105

Arg

Thr

Pro

Val

Ala

185

Gly

Gly

Lys

Cys

Leu
265

15

Thr Val
90

Arg Ser

Glu Tyr

Val Ser

Ser Ser
155

Lys Asp
170

Leu Thr

Leu Tyr

Thr GlIn

Val Asp
235

Pro Pro
250

Phe Pro

Page 68

Asp

Asp

Tyr

Ser

140

Lys

Tyr

Ser

Ser

Thr

220

Lys

Cys

Pro

Thr

Asp

Tyr

125

Ala

Ser

Phe

Gly

Leu

205

Tyr

Lys

Pro

Lys

Ser

Thr

110

Ala

Ser

Thr

Pro

Val

190

Ser

Ile

Val

Ala

Pro
270

Thr

95

Ala

Met

Thr

Ser

Glu

175

His

Ser

Cys

Glu

Pro

255

Lys

80

Ser

Val

Asp

Lys

Gly

160

Pro

Thr

Val

Asn

Pro

240

Glu

Asp



Thr

Val

Val

305

Ser

Leu

Ala

Pro

Gln

385

Ala

Thr

Leu

Ser

Ser
465

Leu

Ser

290

Glu

Thr

Asn

Pro

GIn

370

Val

Val

Pro

Thr

Val

450

Leu

Met

275

His

Val

Tyr

Gly

Ile

355

Val

Ser

Glu

Pro

Val

435

Met

Ser

Ile

Glu

His

Arg

Lys

340

Glu

Tyr

Leu

Trp

Val

420

Asp

His

Pro

Ser Arg Thr

Asp

Asn

Val

325

Glu

Lys

Thr

Thr

Glu

405

Leu

Lys

Glu

Gly

Pro

Ala

310

Val

Tyr

Thr

Leu

Cys

390

Ser

Asp

Ser

Ala

Lys
470

Glu

295

Lys

Ser

Lys

Ile

Pro

375

Leu

Asn

Ser

Arg

Leu
455

Pro

280

Val

Thr

Val

Cys

Ser

360

Pro

Val

Gly

Asp

Trp

440

His

Glu

Lys

Lys

Leu

Lys

345

Lys

Ser

Lys

GIn

Gly

425

GlIn

Asn

Val Thr

Phe Asn

Pro Arg
315

Thr Val

330

Val Ser

Ala Lys

Arg Asp

Gly Phe

395

Pro Glu

410

Ser Phe

Gln Gly

His Tyr

Page 69

Cys

Trp

300

Glu

Leu

Asn

Gly

Glu

380

Tyr

Asn

Phe

Asn

Thr
460

Val

285

Tyr

Glu

His

Lys

Gln

365

Leu

Pro

Asn

Leu

Val

445

Gln

Val

Val

GIn

GIn

Ala

350

Pro

Thr

Ser

Tyr

Tyr

430

Phe

Lys

Val Asp

Asp Gly

Tyr Asn
320

Asp Trp
335

Leu Pro

Arg Glu

Lys Asn

Asp Ile

400

Lys Thr

415

Ser Lys

Ser Cys

Ser Leu



<210>
211>
212>
<213>

<220>
<223>

<220>
<2215
<222>

<400>
caa gtc cag ctg
Gln Val GIn

1

tca
Ser

gct
Ala

gga
Gly

aag
Lys
65

atg
Met

gca
Ala

caa
Gln

gtc
Val

gtg
Val

atg
Met

gtt
Val
50

ggc
Gly

gaa
Glu

aga
Arg

gga
Gly

ttc
Phe
130

o1
1356
DNA

Artificial Sequence

antibody

CDS

(1).. (1356)

51

aaa
Lys

cac
His
35

att
Ile

cga
Arg

ctt
Leu

gga
Gly

acc
Thr
115

cce
Pro

Leu

gtc
Val
20

tgg
Trp

agt
Ser

gce
Ala

agg
Arg

gga
Gly
100

atg
Met

ctg
Leu

gtg
Val
5

tce
Ser

gtg
Val

act
Thr

aca
Thr

age
Ser
85

ttg

Leu

gtec
Val

gca
Ala

cag tct
Gln Ser

tgc aag
Cys Lys

cga cag
Arg Gln

tac tat
Tyr Tyr
55

atg act
Met Thr
70

ttg aga
Leu Arg

cga gag
Arg Glu

acc gtc
Thr Val

cce tce
Pro Ser
135

ggg
Gly

ggt
Gly

gce
Ala
40

get
Gly

gtc
Val

tect
Ser

tat
Tyr

tce
Ser
120

tce
Ser

got
Ala

tce
Ser
25

cct
Pro

aat
Asn

gac
Asp

gac
Asp

tac
Tyr
105

tca
Ser

aag
Lys

gaa
Glu
10

ggc
Gly

gga
Gly

aca
Thr

aca
Thr

gat
Asp
90

tat
Tyr

gce
Ala

agc
Ser

Page 70

gtg
Val

tac
Tyr

caa
GIn

aac
Asn

tce
Ser
75

act
Thr

get
Ala

tce
Ser

acc
Thr

aag
Lys

aca
Thr

gge
Gly

tac
Tyr
60

acc
Thr

gce
Ala

atg
Met

acc
Thr

tect
Ser
140

aag
Lys

ttc
Phe

ctg
Leu
45

aac
Asn

age
Ser

gtg
Val

gac
Asp

aag
Lys
125

geg
Gly

cct
Pro

act
Thr
30

gag
Glu

cag
GIn

aca
Thr

tat
Tyr

tac
Tyr
110

ggc
Gly

ggc
Gly

ggg
Gly
15

gat
Asp

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr
95

tgg
Trp

cca
Pro

aca
Thr

gce
Ala

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr
80

tgt
Cys

get
Gly

tcg
Ser

gcg
Ala

48

96

144

192

240

288

336

384

432



gce
Ala
145

tcg
Ser

gtc
Val

cce
Pro

aag
Lys

gac
Asp
225

gga
Gly

atc
Ile

gaa
Glu

cat
His

cgt
Arg
305

aag

Lys

gag
Glu

ctg
Leu

tgg
Trp

cta
Leu

tce
Ser

cce
Pro
210

aaa
Lys

cog
Pro

tce
Ser

gac
Asp

aat
Asn
290

gtg
Val

gag
Glu

aaa
Lys

ggc
Gly

aac
Asn

cag
GlIn

age
Ser
195

age
Ser

act
Thr

tca
Ser

cgg
Arg

cct
Pro
275

gce
Ala

gtc
Val

tac
Tyr

acc
Thr

tgc
Cys

tca
Ser

tce
Ser
180

age
Ser

aac
Asn

cac
His

gtc
Val

acc
Thr
260

gag
Glu

aag
Lys

age
Ser

aag
Lys

atc
Ile
340

ctg
Leu

ggc
Gly
165

tca
Ser

ttg
Leu

acc
Thr

aca
Thr

ttc
Phe
245

cct
Pro

gte
Val

aca
Thr

gte
Val

tge
Cys
325

tce
Ser

gtc
Val
150

gce
Ala

gga
Gly

ggc
Gly

aag
Lys

tgc
Cys
230

ctc
Leu

gag
Glu

aag
Lys

aag
Lys

ctc
Leu
310

aag
Lys

aaa
Lys

aag
Lys

ctg
Leu

cte
Leu

ace
Thr

gtg
Val
215

cca
Pro

ttc
Phe

gtc
Val

ttc
Phe

cog
Pro
295

acc
Thr

gtc
Val

gce
Ala

gac
Asp

acc
Thr

tac
Tyr

cag
GIn
200

gac
Asp

ccg
Pro

cCce
Pro

aca
Thr

aac
Asn
280

cgg
Arg

gtc
Val

tce
Ser

aaa
Lys

tac
Tyr

age
Ser

tce
Ser
185

ace
Thr

aag
Lys

tge
Cys

cca
Pro

tge
Cys
265

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn

ggg
Gly
345

ttec
Phe

ggc
Gly
170

ctc
Leu

tac
Tyr

aaa
Lys

cca
Pro

aaa
Lys
250

gtg
Val

tac
Tyr

gag
Glu

cac
His

aaa
Lys
330

cag
Gln

Page 71

ccec
Pro
155

gtg
Val

agc
Ser

atc
Ile

gtt
Val

gca
Ala
235

cce
Pro

gtg
Val

gtg
Val

cag
Gln

cag
Gln
315

gce
Ala

cGC
Pro

gaa
Glu

cac
His

age
Ser

tgc
Cys

gag
Glu
220

cct
Pro

aag
Lys

gtg
Val

gac
Asp

tac
Tyr
300

gac
Asp

cte
Leu

cga
Arg

ccg
Pro

acc
Thr

gtg
Val

aac
Asn
205

cce
Pro

gaa
Glu

gac
Asp

gac
Asp

ggc
Gly
285

aac

Asn

tegg
Trp

cca
Pro

gaa
Glu

gtg
Val

ttc
Phe

gtg
Val
190

gtg
Val

aaa
Lys

ctc
Leu

acc
Thr

gtg
Val
270

gtg
Val

age
Ser

ctg
Leu

gce
Ala

cca

acg
Thr

ccg
Pro
175

ace
Thr

aat
Asn

tct
Ser

ctg
Leu

cte
Leu
255

agc

Ser

gag
Glu

acg
Thr

aat
Asn

cce
Pro
335

cag

gtg
Val
160

got
Ala

gtg
Val

cac
His

tgt
Cys

ggg
Gly
240

atg
Met

cac
His

gtg
Val

tac
Tyr

ggc
Gly
320

atc
Ile

gtg

Pro GIn Val

350

480

528

576

624

672

120

168

816

864

912

960

1008

1056



tac
Tyr

ctg
Leu

tgg
Trp
385

gtg
Val

gac
Asp

cat
His

ccg
Pro

acc
Thr

ace
Thr
370

gag
Glu

ctg
Leu

aag
Lys

gag
Glu

ggt
Gly
450

<210>
<2115
212>
<213>

<220>
<223>

<400>

ctg
Leu
355

tgc
Cys

age
Ser

gac
Asp

age
Ser

got
Ala
435

aaa
Lys

52
451
PRT

cce
Pro

ctg
Leu

aat
Asn

tce
Ser

agg
Arg
420

ctg
Leu

tga

cca
Pro

gtc
Val

geg
Gly

gac
Asp
405

tgg
Trp

cac
His

tcc cgg
Ser Arg

aaa ggc
Lys Gly
375

cag ccg
GIn Pro
390

ggc tee
Gly Ser

cag cag
Gln GIn

aac cac
Asn His

Artificial Sequence

Synthetic Construct

92

GIn Val GIn Leu Val GIn Ser

1

5

Ser Val Lys Val Ser Cys Lys

20

Ala Met His Trp Val Arg GIn

35

gat
Asp
360

ttc
Phe

gag
Glu

ttc
Phe

geg
Gly

tac
Tyr
440

Gly

gag
Glu

tat
Tyr

aac
Asn

ttc
Phe

aac
Asn
425

acg
Thr

Ala

ctg acc aag
Leu Thr Lys

CCC agc gac
Pro Ser Asp
380

aac tac aag
Asn Tyr Lys
395

ctc tac agec
Leu Tyr Ser
410

gtc ttc teca
Val Phe Ser

cag aag agc
Gln Lys Ser

Glu Val Lys
10

Gly Ser Gly Tyr Thr

25

Ala Pro Gly GIn Gly

40

Page 72

aac
Asn
365

atc
Ile

ace
Thr

aag
Lys

tgc
Cys

cte
Leu
445

Lys

Phe

cag gtc
Gln Val

gee gtg
Ala Val

acg cct
Thr Pro

ctc acc
Leu Thr
415

tcc gtg
Ser Val
430

tcc ctg
Ser Leu

Pro Gly
15

Thr Asp
30

age
Ser

gag
Glu

cCC
Pro
400

gtg
Val

atg
Met

tect
Ser

Ala

Tyr

Leu Glu Trp Ile

45

1104

1152

1200

1248

1296

1344

1356



Gly

Lys

65

Met

Ala

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Val

50

Gly

Glu

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ile

Arg

Leu

Gly

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Ser

Ala

Arg

Gly

100

Met

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

Thr

Ser

85

Leu

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe
245

Tyr

Met

10

Leu

Arg

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Tyr

95

Thr

Arg

Glu

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Gly

Val

Ser

Tyr

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Asn

Asp

Asp

Tyr

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Thr

Thr

Asp

90

Tyr

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys
250

Page 73

Asn

Ser

15

Thr

Ala

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Tyr

60

Thr

Ala

Met

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Asn

Ser

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Gln

Thr

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu
255

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met



Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Pro

Ser Arg

Asp Pro
275

Asn Ala
290

Val Val

Glu Tyr

Lys Thr

Thr Leu
355

Thr Cys
370

Glu Ser

Leu Asp

Lys Ser

Glu Ala

435

Gly Lys

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Val Thr

Phe Asn
280

Pro Arg
295

Thr Val

Val Ser

Ala Lys

Arg Asp

360

Gly Phe

375

Pro Glu

Ser Phe

Gln Gly

His Tyr
440

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

GlIn

Page 74

Val

Val

GlIn

GlIn

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Val

210

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser



450

<210>
211>
212>
213>

<220>
<223>

<220>
<221>
<222>

<400>

atg ggt tgg age
Met Gly Trp

1

gtg
Val

cct
Pro

act
Thr

gag
Glu
65

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr

cac
His

ggg
Gly

gat
Asp
50

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr

tgg

53
1413
DNA

Artificial Sequence

antibody

CDS

(M.. (413

53

tce
Ser

gce
Ala
35

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr

tgt
Cys
115

ggt

Ser

caa
Gln
20

tca

Ser

gct
Ala

gga
Gly

aag
Lys

atg
Met
100

gca
Ala

caa

Trp Gly GIn

tgt
Cys
5

gte
Val

gtg
Val

atg
Met

gtt
Val

ggc
Gly
85

gaa
Glu

aga
Arg

gga
Gly

atec
Ile

cag
Gln

aaa
Lys

cac
His

att
Ile
70

aag
Lys

ctt
Leu

gga
Gly

ace

atc
Ile

ctg
Leu

gtc
Val

tgg
Trp
55

agt
Ser

gce
Ala

agg
Arg

gga
Gly

atg

ttc
Phe

gtg
Val

tce
Ser
40

gtg
Val

act
Thr

aca
Thr

age
Ser

ttg
Leu
120

gtc

Thr Met Val

ttt
Phe

cag
Gln
25

tgc
Cys

cga
Arg

tac
Tyr

atg
Met

ttg
Leu
105

cga
Arg

ace
Thr

ctg
Leu
10

tect
Ser

aag
Lys

cag
Gln

tat
Tyr

act
Thr
90

aga

Arg

gag
Glu

gtc
Val

Page 75

gta
Val

geg
Gly

gct
Ala

gce
Ala

ggt
Gly
75

gtc
Val

tct
Ser

tat
Tyr

tce
Ser

gca
Ala

got
Ala

tce
Ser

cct
Pro
60

aat
Asn

gac
Asp

gac
Asp

tac
Tyr

tca
Ser

aca
Thr

gaa
Glu

ggc
Gly
45

gga
Gly

aca
Thr

aaa
Lys

gat
Asp

tat
Tyr
125

gce
Ala

got
Ala

gtg
Val
30

tac
Tyr

caa
Gln

aac
Asn

tcc
Ser

act
Thr
110

gect
Ala

tcc
Ser

aca
Thr
15

aag
Lys

aca
Thr

ggc
Gly

tac
Tyr

acc
Thr
95

gce
Ala

atg
Met

ace
Thr

ggc
Gly

aag
Lys

ttc
Phe

ctg
Leu

aac
Asn
80

agc

Ser

gtg
Val

gac
Asp

aag
Lys

48

96

144

192

240

288

336

384

432



ggc
Gly
145

ggc
Gly

gtg
Val

ttc
Phe

gtg
Val

gtg
Val
225

aaa

Lys

cte
Leu

ace
Thr

gtg
Val

gtg
Val
305

age
Ser

ctg

130

cca
Pro

aca

tcg
Ser

gcg

gtc
Val

gGC

Thr Ala Ala

acg
Thr

ccg
Pro

acc
Thr
210

aat
Asn

tect
Ser

ctg
Leu

ctc
Leu

age
Ser
290

gtg
Val

gect
Ala
195

gtg
Val

cac
His

tgt
Cys

ggg
Gly

atg
Met
275

cac
His

tecg
Ser
180

gte
Val

cce
Pro

aag
Lys

gac
Asp

gga
Gly
260

atc
Ile

gaa
Glu

gag gtg cat

Glu

acg
Thr

aat

Val

tac
Tyr

g86

His

cgt
Arg

aag

ttc
Phe

ctg
Leu
165

tgg
Trp

cta
Leu

tce
Ser

CGC
Pro

aaa
Lys
245

ccg
Pro

tce
Ser

gac
Asp

aat
Asn

gtg
Val
325

gag

(el
Pro
150

ggc
Gly

aac
Asn

cag
GIn

agc
Ser

agc
Ser
230

act

Thr

tca
Ser

cgg
Arg

cct
Pro

gce
Ala
310

gtc
Val

tac

135

ctg
Leu

tgc
Cys

tca
Ser

tce
Ser

age
Ser
215

aac

Asn

cac
His

gtc
Val

ace
Thr

gag
Glu
295

aag
Lys

age
Ser

aag

gca
Ala

ctg
Leu

ggc
Gly

tca
Ser
200

ttg

Leu

acc
Thr

aca
Thr

ttc
Phe

cct
Pro
280

gtc
Val

aca
Thr

gtc
Val

tge

cGC
Pro

gtec
Val

gce
Ala
185

gga
Gly

ggc
Gly

aag
Lys

tgc
Cys

cte
Leu
265

gag
Glu

aag
Lys

aag
Lys

cte
Leu

aag

tcc
Ser

aag
Lys
170

ctg
Leu

cte
Leu

acc
Thr

gtg
Val

cca
Pro
250

ttc
Phe

gtc
Val

ttc
Phe

ccg
Pro

ace
Thr
330

gte

Page 76

tce
Ser
155

gac
Asp

acc
Thr

tac
Tyr

cag
Gln

gac
Asp
235

ccg

Pro

cGC
Pro

aca
Thr

aac
Asn

cgg
Arg
315

gte
Val

tce

140

aag
Lys

tac
Tyr

age
Ser

tce
Ser

acc
Thr
220

aag

Lys

tgc
Cys

cca
Pro

tgc
Cys

tgg
Trp
300

gag
Glu

ctg
Leu

aac

age
Ser

ttc
Phe

ggc
Gly

cte
Leu
205

tac

Tyr

aaa
Lys

cca
Pro

aaa
Lys

gtg
Val
285

tac
Tyr

gag
Glu

cac
His

aaa

ace
Thr

cce
Pro

gtg
Val
190

age

Ser

atc
Ile

gtt
Val

geca
Ala

cCC
Pro
270

gtg
Val

gtg
Val

cag
GIn

cag
GIn

gce

tct
Ser

gaa
Glu
175

cac
His

age
Ser

tgc
Cys

gag
Glu

cct
Pro
255

aag

Lys

gtg
Val

gac
Asp

tac
Tyr

gac
Asp
335

cte

ggg
Gly
160

ccg
Pro

acc
Thr

gtg
Val

aac
Asn

CCC
Pro
240

gaa

Glu

gac
Asp

gac
Asp

ggc
Gly

aac
Asn
320

tgg
Trp

cca

480

528

576

624

672

120

168

816

864

912

960

1008

1056



Leu Asn

gce
Ala

cca
Pro

cag
Gln
385

gce
Ala

acg
Thr

ctc
Leu

tce
Ser

tce
Ser
465

cce
Pro

cag
GIn
370

gte
Val

gtg
Val

cct
Pro

ace
Thr

gtg
Val
450

ctg
Leu

<210>
211>
<212>
213>

<220>
<223>

<400>

Gly

atc
Ile
355

gtg
Val

age
Ser

gag
Glu

cce
Pro

gtg
Val
435

atg
Met

tect
Ser

94
470
PRT

Lys
340

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp

gtg
Val
420

gac
Asp

cat
His

ccg
Pro

Glu

aaa
Lys

acc
Thr

acc
Thr

gag
Glu
405

ctg
Leu

aag
Lys

gag
Glu

ggt
Gly

Tyr

acc
Thr

ctg
Leu

tgc
Cys
390

agc
Ser

gac
Asp

age
Ser

get
Ala

aaa
Lys
470

Lys

atc
Ile

cce
Pro
375

ctg

Leu

aat
Asn

tce
Ser

agg
Arg

ctg
Leu
455

tga

Artificial Sequence

Synthetic Construct

o4

Cys

tce
Ser
360

cca
Pro

gte
Val

ggg
Gly

gac
Asp

tgg
Trp
440

cac
His

Lys
345

aaa
Lys

tce
Ser

aaa
Lys

cag
GIn

ggc
Gly
425

cag
GIn

aac
Asn

Val

gce
Ala

cgg
Arg

ggc
Gly

ccg
Pro
410

tce
Ser

cag
GlIn

cac
His

Ser Asn

aaa ggg
Lys Gly

gat gag
Asp Glu
380

ttc tat
Phe Tyr
395

gag aac

Glu Asn

ttc ttc
Phe Phe

ggg aac
Gly Asn

tac acg

Lys

cag
Gln
365

ctg

Leu

cce
Pro

aac
Asn

ctc
Leu

gtc
Val
445

cag

Ala
350

CCC

Pro

acc
Thr

age
Ser

tac
Tyr

tac
Tyr
430

ttc
Phe

aag

Leu Pro

cga gaa
Arg Glu

aag aac
Lys Asn

gac atc
Asp Ile
400

aag acc
Lys Thr
415

agc aag

Ser Lys

tca tgc
Ser Cys

agec ctc

Tyr Thr GIn Lys Ser Leu

460

Met Gly Trp Ser Cys Ile Ile Phe Phe Leu Val Ala Thr Ala Thr Gly

1

5

10

15

Val His Ser GIn Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys

Page 77

1104

1152

1200

1248

1296

1344

1392

1413



Pro Gly Ala

Thr

Glu

65

Gln

Thr

Tyr

Tyr

Gly

145

Gly

Val

Phe

Val

Asp

50

Trp

Lys

Ala

Tyr

Trp

130

Pro

Thr

Thr

Pro

Thr
210

35

Tyr

Ile

Phe

Tyr

Cys

115

Gly

Ser

Ala

Val

Ala

195

Val

20

Ser

Ala

Gly

Lys

Met

100

Ala

GIn

Val

Ala

Ser

180

Val

Pro

Val

Met

Val

Gly

85

Glu

Arg

Gly

Phe

Leu

165

Trp

Leu

Ser

Lys

His

Ile

10

Lys

Leu

Gly

Thr

Pro

150

Gly

Asn

GIn

Ser

Val

Trp

55

Ser

Ala

Arg

Gly

Met

135

Leu

Cys

Ser

Ser

Ser
215

Ser

40

Val

Thr

Thr

Ser

Leu

120

Val

Ala

Leu

Gly

Ser

200

Leu

25

Cys Lys Ala

Arg GIn Ala

Tyr Tyr Gly
75

Met Thr Val
90

Leu Arg Ser
105

Arg Glu Tyr

Thr Val Ser

Pro Ser Ser
155

Val Lys Asp
170

Ala Leu Thr
185

Gly Leu Tyr

Gly Thr GlIn

Page 78

Ser

Pro

60

Asn

Asp

Asp

Tyr

Ser

140

Lys

Tyr

Ser

Ser

Thr
220

Gly

45

Gly

Thr

Lys

Asp

Tyr

125

Ala

Ser

Phe

Gly

Leu

205

Tyr

30

Tyr

GlIn

Asn

Ser

Thr

110

Ala

Ser

Thr

Pro

Val

190

Ser

Ile

Thr

Gly

Tyr

Thr

95

Ala

Met

Thr

Ser

Glu

175

His

Ser

Cys

Phe

Leu

Asn

80

Ser

Val

Asp

Lys

Gly

160

Pro

Thr

Val

Asn



Val

225

Lys

Leu

Thr

Val

Val

305

Ser

Leu

Ala

Pro

Gln

385

Ala

Thr

Asn

Ser

Leu

Leu

Ser

290

Glu

Thr

Asn

Pro

GIn

370

Val

Val

Pro

His

Cys

Gly

Met

275

His

Val

Tyr

Gly

Ile

355

Val

Ser

Glu

Pro

Lys

Asp

Gly

260

Ile

Glu

His

Arg

Lys

340

Glu

Tyr

Leu

Trp

Val
420

Pro Ser Asn

Lys

245

Pro

Ser

Asp

Asn

Val

325

Glu

Lys

Thr

Thr

Glu

405

Leu

230

Thr

Ser

Arg

Pro

Ala

310

Val

Tyr

Thr

Leu

Cys

390

Ser

Asp

His

Val

Thr

Glu

295

Lys

Ser

Lys

Ile

Pro

375

Leu

Asn

Ser

Thr

Thr

Phe

Pro

280

Val

Thr

Val

Cys

Ser

360

Pro

Val

Gly

Asp

Lys

Cys

Leu

265

Glu

Lys

Lys

Leu

Lys

345

Lys

Ser

Lys

GlIn

Gly
425

Val

Pro

250

Phe

Val

Phe

Pro

Thr

330

Val

Ala

Arg

Gly

Pro

410

Ser

Page 79

Asp

235

Pro

Pro

Thr

Asn

Arg

315

Val

Ser

Lys

Asp

Phe

395

Glu

Phe

Lys

Cys

Pro

Cys

Trp

300

Glu

Leu

Asn

Gly

Glu

380

Tyr

Asn

Phe

Lys

Pro

Lys

Val

285

Tyr

Glu

His

Lys

Gln

365

Leu

Pro

Asn

Leu

Val

Ala

Pro

210

Val

Val

GIn

GIn

Ala

350

Pro

Thr

Ser

Tyr

Tyr
430

Glu

Pro

255

Lys

Val

Asp

Tyr

Asp

335

Leu

Arg

Lys

Asp

Lys

415

Ser

Pro

240

Glu

Asp

Asp

Gly

Asn

320

Trp

Pro

Glu

Asn

Ile

400

Thr

Lys



Leu Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys

435

440

445

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

450

455

Ser Leu Ser Pro Gly Lys

465

<210>
<2115
212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>
caa gtc
GIn Val
1

tca gtg
Ser Val

gct atg
Ala Met

gga gtt
Gly Val
50

aag ggc
Lys Gly
65

atg gaa
Met Glu

55
1356
DNA

470

Artificial Sequence

antibody

CDS

(1).. (1356)

55
cag ctg
Gln Leu

aaa gtc
Lys Val
20

cac tgg
His Trp
35

att agt

[le Ser

aag gcc
Lys Ala

ctt agg
Leu Arg

gtg
Val
5

tce
Ser

gtg
Val

act
Thr

aca
Thr

age
Ser
85

cag tot ggg
GIn Ser Gly

tgc aag got
Cys Lys Ala

cga cag gcc
Arg GIn Ala
40

tac tat ggt
Tyr Tyr Gly
55

atg act gtc
Met Thr Val
70

ttg aga tot
Leu Arg Ser

get
Ala

tce
Ser
25

cct
Pro

aat
Asn

gac
Asp

gac
Asp

gaa
Glu
10

ggc
Gly

gga
Gly

aca
Thr

aaa
Lys

gat
Asp
90

Page 80

gtg
Val

tac
Tyr

caa
GIn

aac
Asn

tce
Ser
75

act
Thr

460

aag
Lys

aca
Thr

ggc
Gly

tac
Tyr
60

acc
Thr

gce
Ala

aag
Lys

ttc
Phe

ctg
Leu
45

aac
Asn

age
Ser

gtg
Val

cct ggg
Pro Gly
15

act gat
Thr Asp
30

gag tgg
Glu Trp

cag aag
GIn Lys

aca gcc
Thr Ala

tat tac
Tyr Tyr
95

gce
Ala

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr
80

tgt
Cys

48

96

144

192

240

288



gca
Ala

caa
Gln

gtc
Val

gce
Ala
145

tcg
Ser

gtc
Val

cce
Pro

aag
Lys

gac
Asp
225

gga
Gly

atc
Ile

gaa
Glu

cat
His

aga
Arg

gga
Gly

ttc
Phe
130

ctg
Leu

tegg
Trp

cta
Leu

tce
Ser

cce
Pro
210

aaa
Lys

cog
Pro

tce
Ser

gac
Asp

aat
Asn
290

gga
Gly

acc
Thr
115

cce
Pro

ggc
Gly

aac
Asn

cag
Gln

age
Ser
195

age
Ser

act
Thr

tca
Ser

cgg
Arg

cct
Pro
275

gce
Ala

gga
Gly
100

atg
Met

ctg
Leu

tgc
Cys

tca
Ser

tce
Ser
180

age
Ser

aac
Asn

cac
His

gtc
Val

acc
Thr
260

gag
Glu

aag
Lys

ttg
Leu

gtc
Val

gca
Ala

ctg
Leu

ggc
Gly
165

tca
Ser

ttg
Leu

acc
Thr

aca
Thr

ttc
Phe
245

cct
Pro

gtc
Val

aca
Thr

cga
Arg

acc
Thr

cce
Pro

gtc
Val
150

gce
Ala

gga
Gly

ggc
Gly

aag
Lys

tge
Cys
230

ctc

Leu

gag
Glu

aag
Lys

aag
Lys

gag
Glu

gtc
Val

tce
Ser
135

aag
Lys

ctg
Leu

cte
Leu

acc
Thr

gtg
Val
215

cca
Pro

ttc
Phe

gtc
Val

ttc
Phe

ccg
Pro
295

tat
Tyr

tce
Ser
120

tce
Ser

gac
Asp

ace
Thr

tac
Tyr

cag
Gln
200

gac
Asp

ccg
Pro

cce
Pro

aca
Thr

aac
Asn
280

cgg
Arg

tac
Tyr
105

tca
Ser

aag
Lys

tac
Tyr

age
Ser

tce
Ser
185

acc
Thr

aag
Lys

tge
Cys

cca
Pro

tge
Cys
265

tgg
Trp

gag
Glu

tat
Tyr

gce
Ala

age
Ser

ttc
Phe

ggc
Gly
170

ctc
Leu

tac
Tyr

aaa
Lys

cca
Pro

aaa
Lys
250

gtg
Val

tac
Tyr

gag
Glu

Page 81

goct
Ala

tce
Ser

ace
Thr

cGG
Pro
155

gtg
Val

age
Ser

atc
Ile

gtt
Val

gca
Ala
235

CCC

Pro

gtg
Val

gtg
Val

cag
Gln

atg
Met

acc
Thr

tect
Ser
140

gaa
Glu

cac
His

age
Ser

tgc
Cys

gag
Glu
220

cct
Pro

aag
Lys

gtg
Val

gac
Asp

tac
Tyr
300

gac
Asp

aag
Lys
125

geg
Gly

ccg
Pro

ace
Thr

gtg
Val

aac
Asn
205

cce
Pro

gaa
Glu

gac
Asp

gac
Asp

ggc
Gly
285

aac
Asn

tac
Tyr
110

ggc
Gly

ggc
Gly

gtg
Val

ttc
Phe

gtg
Val
190

gtg
Val

aaa
Lys

ctc
Leu

acc
Thr

gtg
Val
270

gtg
Val

age
Ser

tgg
Trp

cca
Pro

aca
Thr

acg
Thr

ccg
Pro
175

ace
Thr

aat
Asn

tct
Ser

ctg
Leu

cte
Leu
255

age

Ser

gag
Glu

acg
Thr

ggt
Gly

tcg
Ser

gcg
Ala

gtg
Val
160

got
Ala

gtg
Val

cac
His

tgt
Cys

geg
Gly
240

atg
Met

cac
His

gtg
Val

tac
Tyr

336

384

432

480

528

576

624

672

120

168

816

864

912



cgt
Arg
305

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp
385

gtg
Val

gac
Asp

cat
His

ccg
Pro

gtg
Val

gag
Glu

aaa
Lys

ace
Thr

ace
Thr
370

gag
Glu

ctg
Leu

aag
Lys

gag
Glu

ggt
Gly
450

<210>
<2115
212>
<213>

<220>
<223>

<400>

gtc
Val

tac
Tyr

ace
Thr

ctg
Leu
355

tgc
Cys

age
Ser

gac
Asp

agc
Ser

gect
Ala
435

aaa
Lys

56
451
PRT

age
Ser

aag
Lys

atec
Ile
340

GGG

Pro

ctg
Leu

aat
Asn

tce
Ser

agg
Arg
420

ctg
Leu

tga

gtc
Val

tgc
Cys
325

tce
Ser

cca
Pro

gte
Val

geg
Gly

gac
Asp
405

tgg
Trp

cac
His

ctc
Leu
310

aag
Lys

aaa
Lys

tce
Ser

aaa
Lys

cag
Gln
390

ggc
Gly

cag
Gln

aac
Asn

acc
Thr

gtc
Val

gce
Ala

cgg
Arg

ggce
Gly
375

cog
Pro

tce
Ser

cag
Gln

cac
His

Artificial Sequence

Synthetic Construct

96

gtc
Val

tce
Ser

aaa
Lys

gat
Asp
360

ttc
Phe

gag
Glu

ttc
Phe

ggg
Gly

ctg
Leu

aac
Asn

geg
Gly
345

gag
Glu

tat
Tyr

aac
Asn

ttc
Phe

aac
Asn
425

cac
His

aaa
Lys
330

cag
GIn

ctg
Leu

cCce
Pro

aac
Asn

ctc
Leu
410

gtc
Val

tac acg cag

Tyr
440

Thr

Gln

cag
Gln
315

gce
Ala

cGC
Pro

ace
Thr

age
Ser

tac
Tyr
395

tac

Tyr

ttc
Phe

aag
Lys

gac
Asp

cte
Leu

cga
Arg

aag
Lys

gac
Asp
380

aag
Lys

age
Ser

tca
Ser

age
Ser

Page 82

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn
365

atc
Ile

acc
Thr

aag
Lys

tgc
Cys

cte
Leu
445

ctg aat
Leu Asn

gCC GGC
Ala Pro
335

cca cag
Pro GIn
350

cag gtc
GlIn Val

gec gtg
Ala Val

acg cct
Thr Pro

ctc acc
Leu Thr
415

tcc gtg
Ser Val
430

tcc ctg
Ser Leu

ggc
Gly
320

atc
Ile

gtg
Val

age
Ser

gag
Glu

cce
Pro
400

gtg
Val

atg
Met

tect
Ser

960

1008

1056

1104

1152

1200

1248

1296

1344

1356



Gln

Ser

Ala

Gly

Lys

65

Met

Ala

Gln

Val

Ala

145

Ser

Val

Pro

Val

Val

Met

Val

50

Gly

Glu

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Gln

Lys

His

35

Ile

Lys

Leu

Gly

Thr

115

Pro

Gly

Asn

Gln

Ser
195

Leu

Val

20

Trp

Ser

Ala

Arg

Gly

100

Met

Leu

Cys

Ser

Ser

180

Ser

Val

Ser

Val

Thr

Thr

Ser

85

Leu

Val

Ala

Leu

Gly

165

Ser

Leu

Gln

Cys

Arg

Tyr

Met

10

Leu

Arg

Thr

Pro

Val

150

Ala

Gly

Gly

Ser

Lys

Gln

Tyr

95

Thr

Arg

Glu

Val

Ser

135

Lys

Leu

Leu

Thr

Gly

Ala

Ala

40

Gly

Val

Ser

Tyr

Ser

120

Ser

Asp

Thr

Tyr

Gln
200

Ala

Ser

25

Pro

Asn

Asp

Asp

Tyr

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Tyr

Ala

Ser

Phe

Gly

170

Leu

Tyr

Page 83

Val

Tyr

GIn

Asn

Ser

15

Thr

Ala

Ser

Thr

Pro

155

Val

Ser

Ile

Lys

Thr

Gly

Tyr

60

Thr

Ala

Met

Thr

Ser

140

Glu

His

Ser

Cys

Lys

Phe

Leu

45

Asn

Ser

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Asn
205

Pro

Thr

30

Glu

GIn

Thr

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His



Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

GIn

390

Gly

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

Page 84

Val

Ala

235

Pro

Val

Val

GlIn

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Lys

Leu

Thr

Val

210

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser Cys

Leu Gly
240

Leu Met
255

Ser His

Glu Val

Thr Tyr

Asn Gly

320

Pro Ile
335

Gln Val

Val Ser

Val Glu

Pro Pro

400

Thr Val



405

410

415

Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met

420

425

430

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

435

Pro Gly Lys

450

<210>
211>
212>
213>

<220>
<223>

<220>
<221>
<222>

<400>
atg ggt tgg age
Met Gly Trp

1

gtg
Val

cct
Pro

act
Thr

gag
Glu
65

cag
Gln

cac
His

ggg
Gly

gat
Asp
50

tgg
Trp

aag
Lys

57
1413
DNA

Artificial Sequence

antibody

CDS

(1.. (1413)

57

tce
Ser

gce
Ala
35

tat
Tyr

att
Ile

ttt
Phe

Ser

caa
Gln
20

tca
Ser

gect
Ala

gga
Gly

aag

tgt
Cys
5

gtc
Val

gtg
Val

atg
Met

gtt
Val

ggec

atc
Ile

cag
Gln

aaa
Lys

cac
His

att
Ile
70

cga

atc
Ile

ctg
Leu

gtc
Val

tgg
Trp
55

agt
Ser

gce

Lys Gly Arg Ala

440

ttc ttt
Phe Phe

gtg cag
Val GIn
25

tcc tge
Ser Cys
40

gtg cga
Val Arg

act tac
Thr Tyr

aca atg
Thr Met

ctg gta
Leu Val
10

tct ggg
Ser Gly

aag gct
Lys Ala

cag gcc
Gln Ala

tat ggt
Tyr Gly
75

act gtc
Thr Val

Page 85

gca
Ala

gect
Ala

tce
Ser

cct
Pro
60

aat
Asn

gac
Asp

445

aca
Thr

gaa
Glu

ggc
Gly
45

gga
Gly

aca
Thr

aaa
Lys

gect
Ala

gtg
Val
30

tac
Tyr

caa
Gln

aac
Asn

tcc
Ser

aca
Thr
15

aag
Lys

aca
Thr

ggc
Gly

tac
Tyr

ace
Thr

ggc
Gly

aag
Lys

ttc
Phe

ctg
Leu

aac
Asn
80

age
Ser

48

96

144

192

240

288



aca
Thr

tat
Tyr

tac
Tyr

ggc
Gly
145

ggc
Gly

gtg
Val

ttc
Phe

gtg
Val

gtg
Val
225

aaa
Lys

cte
Leu

ace
Thr

gtg

gce
Ala

tac
Tyr

tgg
Trp
130

Gca

Pro

aca
Thr

acg
Thr

ccg
Pro

ace
Thr
210

aat
Asn

tect
Ser

ctg
Leu

ctc
Leu

age

tat
Tyr

tgt
Cys
115

ggt
Gly

tcg
Ser

gcg
Ala

gtg
Val

gect
Ala
195

gtg
Val

cac
His

tgt
Cys

ggg
Gly

atg
Met
275

cac

atg
Met
100

gca
Ala

caa
GIn

gte
Val

gce
Ala

tcg
Ser
180

gtc
Val

cce
Pro

aag
Lys

gac
Asp

gga
Gly
260

atec
Ile

gaa

85

gaa
Glu

aga
Arg

gga
Gly

ttc
Phe

ctg
Leu
165

tgg
Trp

cta
Leu

tce
Ser

cCce
Pro

aaa
Lys
245

ccg
Pro

tce
Ser

gac

ctt
Leu

gga
Gly

acc
Thr

cce
Pro
150

ggc
Gly

aac
Asn

cag
GIn

age
Ser

age
Ser
230

act
Thr

tca
Ser

cgg
Arg

cct

agg
Arg

gga
Gly

atg
Met
135

ctg

Leu

tgc
Cys

tca
Ser

tce
Ser

age
Ser
215

aac
Asn

cac
His

gtc
Val

ace
Thr

gag

age

ttg

90

aga

tct

Ser Leu Arg Ser

ttg
Leu
120

gte
Val

gca
Ala

ctg
Leu

ggc
Gly

tca
Ser
200

ttg

Leu

ace
Thr

aca
Thr

ttc
Phe

cct
Pro
280

gte

105

cga
Arg

acc
Thr

cce
Pro

gtc
Val

gce
Ala
185

gga
Gly

ggc
Gly

aag
Lys

tgc
Cys

cte
Leu
265

gag
Glu

aag

gag
Glu

gte
Val

tce
Ser

aag
Lys
170

ctg

Leu

ctc
Leu

ace
Thr

gtg
Val

cca
Pro
250

ttc
Phe

gtc
Val

tte

Page 86

tat
Tyr

tce
Ser

tce
Ser
155

gac

Asp

acc
Thr

tac
Tyr

cag
GlIn

gac
Asp
235

ccg
Pro

cGC
Pro

aca
Thr

aac

gac
Asp

tac
Tyr

tca
Ser
140

aag

Lys

tac
Tyr

age
Ser

tce
Ser

acc
Thr
220

aag
Lys

tgc
Cys

cca
Pro

tgc
Cys

tgg

gat
Asp

tat
Tyr
125

gce
Ala

age
Ser

ttc
Phe

ggc
Gly

ctc
Leu
205

tac

Tyr

aaa
Lys

cca
Pro

aaa
Lys

gtg
Val
285

tac

act

95

gce

gtg

Thr Ala Val

110

gect
Ala

tce
Ser

acc
Thr

CCC
Pro

gtg
Val
190

age
Ser

atc
Ile

gtt
Val

gca
Ala

cCC
Pro
270

atg
Met

acc
Thr

tect
Ser

gaa
Glu
175

cac
His

age
Ser

tgc
Cys

gag
Glu

cct
Pro
255

aag
Lys

gac
Asp

aag
Lys

ggg
Gly
160

ccg
Pro

acc
Thr

gtg
Val

aac
Asn

cCC
Pro
240

gaa
Glu

gac
Asp

gtg gtg gac
Val Val Asp

gtg gac ggc

336

384

432

480

528

576

624

672

120

168

816

864

912



Val Ser His Glu

gtg
Val
305

age
Ser

ctg
Leu

gce
Ala

cca
Pro

cag
Gln
385

gce
Ala

acg
Thr

cte
Leu

tce
Ser

tce
Ser
465

290

gag gtg cat

Glu

acg
Thr

aat
Asn

cce
Pro

cag
GIn
370

gtc
Val

gtg
Val

cct
Pro

acc
Thr

gtg
Val
450

ctg
Leu

Val

tac
Tyr

ggc
Gly

atc
Ile
355

gtg
Val

age
Ser

gag
Glu

cce
Pro

gtg
Val
435

atg
Met

tct
Ser

<210> 58
<211> 470
<212> PRT

His

cgt
Arg

aag
Lys
340

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp

gtg
Val
420

gac
Asp

cat
His

ccg
Pro

Asp

aat
Asn

gtg
Val
325

gag
Glu

aaa
Lys

ace
Thr

ace
Thr

gag
Glu
405

ctg
Leu

aag
Lys

gag
Glu

ggt
Gly

Pro Glu Val

gce
Ala
310

gte
Val

tac
Tyr

acc
Thr

ctg
Leu

tgc
Cys
390

age
Ser

gac
Asp

age
Ser

get
Ala

aaa
Lys
470

295

aag
Lys

age
Ser

aag
Lys

atc
Ile

cce
Pro
375

ctg

Leu

aat
Asn

tce
Ser

agg
Arg

ctg
Leu
455

tga

aca
Thr

gte
Val

tge
Cys

tce
Ser
360

cca
Pro

gtc
Val

ggg
Gly

gac
Asp

tgg
Trp
440

cac
His

Lys

aag
Lys

cte
Leu

aag
Lys
345

aaa
Lys

tce
Ser

aaa
Lys

cag
GIn

ggc
Gly
425

cag
GIn

aac
Asn

Phe

ccg
Pro

acc
Thr
330

gte
Val

gce
Ala

cgg
Arg

ggc
Gly

ccg
Pro
410

tce
Ser

cag
GIn

cac
His

Asn

cgg
Arg
315

gtec
Val

tce
Ser

aaa
Lys

gat
Asp

ttc
Phe
395

gag
Glu

ttc
Phe

ggg
Gly

tac
Tyr

Trp
300

gag
Glu

ctg
Leu

aac
Asn

ggg
Gly

gag
Glu
380

tat
Tyr

aac
Asn

tte
Phe

aac
Asn

acg

Tyr Val Asp

gag
Glu

cac
His

aaa
Lys

cag
Gln
365

ctg

Leu

cce
Pro

aac
Asn

cte
Leu

gtc
Val
445

cag

cag
Gln

cag
GIn

gce
Ala
350

CCC

Pro

ace
Thr

age
Ser

tac
Tyr

tac
Tyr
430

ttc
Phe

aag

tac
Tyr

gac
Asp
335

cte

Leu

cga
Arg

aag
Lys

gac
Asp

aag
Lys
415

age
Ser

tca
Ser

age

Thr GIn Lys Ser

460
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Gly

aac
Asn
320

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn

atc
Ile
400

ace
Thr

aag
Lys

tgc
Cys

ctc
Leu

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1413



213>

<220>
<223>

<400>

Artificial Sequence

Synthetic Construct

98

Met Gly Trp

1

Val

Pro

Thr

Glu

65

Gln

Thr

Tyr

Tyr

Gly

145

Gly

His

Gly

Asp

50

Trp

Lys

Ala

Tyr

Trp

130

Pro

Thr

Ser

Ala

35

Tyr

Ile

Phe

Tyr

Cys

115

Gly

Ser

Ala

Ser

GIn

20

Ser

Ala

Gly

Lys

Met

100

Ala

GIn

Val

Ala

Cys

Val

Val

Met

Val

Gly

85

Glu

Arg

Gly

Phe

Leu
165

Ile Tle

GIn Leu

Lys Val

His Trp
55

Ile Ser
70

Arg Ala

Leu Arg

Gly Gly

Thr Met
135

Pro Leu
150

Gly Cys

Phe

Val

Ser

40

Val

Thr

Thr

Ser

Leu

120

Val

Ala

Leu

Phe

GlIn

25

Cys

Arg

Tyr

Met

Leu

105

Arg

Thr

Pro

Val

Leu Val
10

Ser Gly

Lys Ala

Gln Ala

Tyr Gly
75

Thr Val
90

Arg Ser

Glu Tyr

Val Ser

Ser Ser

155

Lys Asp
170

Page 88

Ala

Ala

Ser

Pro

60

Asn

Asp

Asp

Tyr

Ser

140

Lys

Tyr

Thr

Glu

Gly

45

Gly

Thr

Lys

Asp

Tyr

125

Ala

Ser

Phe

Ala

Val

30

Tyr

Gln

Asn

Ser

Thr

110

Ala

Ser

Thr

Pro

Thr

15

Lys

Thr

Gly

Tyr

Thr

95

Ala

Met

Thr

Ser

Glu
175

Gly

Lys

Phe

Leu

Asn

80

Ser

Val

Asp

Lys

Gly

160

Pro



Val

Phe

Val

Val

225

Lys

Leu

Thr

Val

Val

305

Ser

Leu

Ala

Pro

Thr

Pro

Thr

210

Asn

Ser

Leu

Leu

Ser

290

Glu

Thr

Asn

Pro

Gln
370

Val

Ala

195

Val

His

Cys

Gly

Met

275

His

Val

Tyr

Gly

Ile

395

Val

Ser

180

Val

Pro

Lys

Asp

Gly

260

Ile

Glu

His

Arg

Lys

340

Glu

Tyr

Trp

Leu

Ser

Pro

Lys

245

Pro

Ser

Asp

Asn

Val

325

Glu

Lys

Thr

Asn

Gln

Ser

Ser

230

Thr

Ser

Arg

Pro

Ala

310

Val

Tyr

Thr

Leu

Ser

Ser

Ser

215

Asn

His

Val

Thr

Glu

295

Lys

Ser

Lys

Ile

Pro
375

Gly

Ser

200

Leu

Thr

Thr

Phe

Pro

280

Val

Thr

Val

Cys

Ser

360

Pro

Ala Leu
185

Gly Leu

Gly Thr

Lys Val

Cys Pro
250

Leu Phe
265

Glu Val

Lys Phe

Lys Pro

Leu Thr
330

Lys Val
345

Lys Ala

Ser Arg

Page 89

Thr

Tyr

GIn

Asp

235

Pro

Pro

Thr

Asn

Arg

315

Val

Ser

Lys

Asp

Ser

Ser

Thr

220

Lys

Cys

Pro

Cys

Trp

300

Glu

Leu

Asn

Gly

Glu
380

Gly

Leu

205

Tyr

Lys

Pro

Lys

Val

285

Tyr

Glu

His

Lys

Gln

365

Leu

Val

190

Ser

Ile

Val

Ala

Pro

210

Val

Val

GIn

GIn

Ala
350

His

Ser

Cys

Glu

Pro

255

Lys

Val

Asp

Tyr

Asp

335

Leu

Thr

Val

Asn

Pro

240

Glu

Asp

Asp

Gly

Asn

320

Trp

Pro

Pro Arg Glu

Thr Lys Asn



Gln Val Ser Leu Thr Cys Leu Val Lys
385 390

Ala Val Glu Trp Glu Ser Asn Gly Gln
405

Thr Pro Pro Val Leu Asp Ser Asp Gly
420 425

Leu Thr Val Asp Lys Ser Arg Trp GIn
435 440

Ser Val Met His Glu Ala Leu His Asn
450 455

Ser Leu Ser Pro Gly Lys
465 470

<210> 59

<211> 1356

<212> DNA

<213> Artificial Sequence

<220>
<223> antibody

<220>
<221> CDS
<222> (1).. (1356)

<400> 59

caa gtc cag ctg gtg cag tct ggg get
GIn Val GIn Leu Val GIn Ser Gly Ala
1 5

tca gtg aaa gtc tcc tge aag get tce
Ser Val Lys Val Ser Cys Lys Ala Ser
20 25

gct atg cac tgg gtg cga cag gecec cot
Ala Met His Trp Val Arg GIn Ala Pro
35 40

Gly Phe
395

Pro Glu

410

Ser Phe

GIn Gly

His Tyr

Tyr

Asn

Phe

Asn

Thr
460

Pro Ser Asp Ile
400

Asn Tyr Lys Thr
415

Leu Tyr Ser Lys
430

Val Phe Ser Cys
445

GIn Lys Ser Leu

gaa gtg aag aag cct ggg gec

Glu Val
10

ggc tac
Gly Tyr

gga caa
Gly Gln

Page 90

Lys

aca
Thr

ggc
Gly

Lys Pro Gly Ala
15

ttc act gat tat
Phe Thr Asp Tyr
30

ctg gag tgg att
Leu Glu Trp Ile
45

48

96

144



gga
Gly

aag
Lys
65

atg
Met

gca
Ala

caa
Gln

gtc
Val

gce
Ala
145

tcg
Ser

gtc
Val

cce
Pro

aag
Lys

gac
Asp
225

gga
Gly

gtt
Val
50

gge
Gly

gaa
Glu

aga
Arg

gga
Gly

ttc
Phe
130

ctg
Leu

tgg
Trp

cta
Leu

tce
Ser

cce
Pro
210

aaa

Lys

ccg
Pro

att
Ile

cga
Arg

ctt
Leu

gga
Gly

acc
Thr
115

cce
Pro

ggc
Gly

aac
Asn

cag
Gln

age
Ser
195

age
Ser

act
Thr

tca
Ser

agt
Ser

gce
Ala

agg
Arg

gga
Gly
100

atg
Met

ctg
Leu

tgc
Cys

tca
Ser

tce
Ser
180

age
Ser

aac
Asn

cac
His

gtc
Val

act
Thr

aca
Thr

age
Ser
85

ttg
Leu

gte
Val

gca
Ala

ctg
Leu

ggc
Gly
165

tca
Ser

ttg
Leu

acc
Thr

aca
Thr

tte
Phe
245

tac
Tyr

atg
Met
70

ttg
Leu

cga
Arg

ace
Thr

cce
Pro

gtc
Val
150

gce
Ala

gga
Gly

ggc
Gly

aag
Lys

tgc
Cys
230

ctc
Leu

tat
Tyr
55

act
Thr

aga
Arg

gag
Glu

gtc
Val

tce
Ser
135

aag
Lys

ctg
Leu

cte
Leu

acc
Thr

gtg
Val
215

cca
Pro

ttc
Phe

ggt
Gly

gtc
Val

tect
Ser

tat
Tyr

tcc
Ser
120

tce
Ser

gac
Asp

acc
Thr

tac
Tyr

cag
Gln
200

gac
Asp

ccg
Pro

cGC
Pro

aat
Asn

gac
Asp

gac
Asp

tac
Tyr
105

tca
Ser

aag
Lys

tac
Tyr

agc
Ser

tce
Ser
185

acc
Thr

aag
Lys

tge
Cys

cca
Pro

aca
Thr

aaa
Lys

gat
Asp
90

tat
Tyr

gce
Ala

age
Ser

ttc
Phe

ggc
Gly
170

ctc
Leu

tac
Tyr

aaa
Lys

cca
Pro

aaa
Lys
250

Page 91

aac
Asn

tce
Ser
75

act
Thr

gect
Ala

tce
Ser

ace
Thr

cce
Pro
155

gtg
Val

age
Ser

atc
Ile

gtt
Val

gca
Ala
235

cGC
Pro

tac
Tyr
60

acc
Thr

gce
Ala

atg
Met

acc
Thr

tect
Ser
140

gaa
Glu

cac
His

age
Ser

tgc
Cys

gag
Glu
220

cct
Pro

aag
Lys

aac
Asn

age
Ser

gtg
Val

gac
Asp

aag
Lys
125

ggg
Gly

ccg
Pro

acc
Thr

gtg
Val

aac
Asn
205

cce
Pro

gaa
Glu

gac
Asp

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr
110

ggc
Gly

ggc
Gly

gtg
Val

ttc
Phe

gtg
Val
190

gtg
Val

aaa
Lys

cte
Leu

acc
Thr

aag
Lys

gce
Ala

tac
Tyr
95

tgg
Trp

cca
Pro

aca
Thr

acg
Thr

cog
Pro
175

acc
Thr

aat
Asn

tect
Ser

ctg
Leu

cte
Leu
255

ttt
Phe

tat
Tyr
80

tgt
Cys

ggt
Gly

tcg
Ser

gcg
Ala

gtg
Val
160

get
Ala

gtg
Val

cac
His

tgt
Cys

geg
Gly
240

atg
Met

192

240

288

336

384

432

480

528

576

624

672

120

168



atc
Ile

gaa
Glu

cat
His

cgt
Arg
305

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp
385

gtg
Val

gac
Asp

cat
His

ccg
Pro

tce
Ser

gac
Asp

aat
Asn
290

gtg
Val

gag
Glu

aaa
Lys

acc
Thr

acc
Thr
370

gag
Glu

ctg
Leu

aag
Lys

gag
Glu

ggt
Gly

cgg
Arg

cct
Pro
275

gce
Ala

gte
Val

tac
Tyr

acc
Thr

ctg
Leu
355

tgc
Cys

agc
Ser

gac
Asp

age
Ser

gect
Ala
435

aaa
Lys

acc
Thr
260

gag
Glu

aag
Lys

age
Ser

aag
Lys

atc
Ile
340

GCGCC

Pro

ctg
Leu

aat
Asn

tce
Ser

agg
Arg
420

ctg
Leu

tga

cct
Pro

gtc
Val

aca
Thr

gte
Val

tgc
Cys
325

tce
Ser

cca
Pro

gtc
Val

ggg
Gly

gac
Asp
405

tgg
Trp

cac
His

gag
Glu

aag
Lys

aag
Lys

ctc
Leu
310

aag
Lys

aaa
Lys

tce
Ser

aaa
Lys

cag
Gln
390

ggc
Gly

cag
Gln

aac
Asn

gtc
Val

ttc
Phe

ccg
Pro
295

ace
Thr

gtc
Val

gce
Ala

cgg
Arg

ggce
Gly
375

ccg
Pro

tce
Ser

cag
Gln

cac
His

aca
Thr

aac
Asn
280

cgg
Arg

gtc
Val

tce
Ser

aaa
Lys

gat
Asp
360

ttc
Phe

gag
Glu

ttc
Phe

ggg
Gly

tac

tgc
Cys
265

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn

geg
Gly
345

gag
Glu

tat
Tyr

aac
Asn

ttc
Phe

aac
Asn
425

acg

gtg
Val

tac
Tyr

gag
Glu

cac
His

aaa
Lys
330

cag

Gln

ctg
Leu

cCcC
Pro

aac
Asn

ctc
Leu
410

gtc
Val

cag

gtg
Val

gtg
Val

cag
GlIn

cag
GlIn
315

gce

Ala

cce
Pro

acc
Thr

agc
Ser

tac
Tyr
395

tac
Tyr

ttc
Phe

aag

gtg
Val

gac
Asp

tac
Tyr
300

gac

Asp

cte
Leu

cga
Arg

aag
Lys

gac
Asp
380

aag
Lys

age
Ser

tca
Ser

age

Tyr Thr GIn Lys Ser

440

Page 92

gac
Asp

ggc
Gly
285

aac
Asn

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn
365

atc
Ile

acc
Thr

aag
Lys

tgc
Cys

cte
Leu
445

gtg
Val
270

gtg
Val

age
Ser

ctg
Leu

gce
Ala

cca
Pro
350

cag

Gln

gco
Ala

acg
Thr

ctc
Leu

tcc
Ser
430

tcc

age
Ser

gag
Glu

acg
Thr

aat
Asn

cce
Pro
335

cag
Gln

gtc
Val

gtg
Val

cct
Pro

acc
Thr
415

gtg
Val

ctg

cac
His

gtg
Val

tac
Tyr

ggc
Gly
320

atc

Ile

gtg
Val

age
Ser

gag
Glu

CCC
Pro
400

gtg
Val

atg
Met

tct

Ser Leu Ser

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1356



450

<210>
211>
212>
213>

<220>
<223>

<400>

60
451
PRT

Artificial Sequence

Synthetic Construct

60

Gln Val GIn Leu

1

Ser

Ala

Gly

Lys

65

Met

Ala

Gln

Val

Ala
145

Val

Met

Val

50

Gly

Glu

Arg

Gly

Phe

130

Leu

Lys

His

35

Ile

Arg

Leu

Gly

Thr

115

Pro

Gly

Val

20

Trp

Ser

Ala

Arg

Gly

100

Met

Leu

Cys

Val

5

Ser

Val

Thr

Thr

Ser

85

Leu

Val

Ala

Leu

Gln Ser

Cys Lys

Arg Gln

Tyr Tyr
55

Met Thr
70

Leu Arg

Arg Glu

Thr Val

Pro Ser
135

Val Lys
150

Gly Ala Glu

Ala

Ala

40

Gly

Val

Ser

Tyr

Ser

120

Ser

Asp

Ser

25

Pro

Asn

Asp

Asp

Tyr

105

Ser

Lys

Tyr

10

Gly

Gly

Thr

Lys

Asp

90

Tyr

Ala

Ser

Phe

Page 93

Val

Tyr

GIn

Asn

Ser

15

Thr

Ala

Ser

Thr

Pro
155

Lys

Thr

Gly

Tyr

60

Thr

Ala

Met

Thr

Ser

140

Glu

Lys

Phe

Leu

45

Asn

Ser

Val

Asp

Lys

125

Gly

Pro

Pro Gly
15

Thr Asp
30

Glu Trp

Gln Lys

Thr Ala

Tyr Tyr

95

Tyr Trp

110

Gly Pro

Gly Thr

Val Thr

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val
160



Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Thr

Tyr

GlIn

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

GlIn

Leu

Page 94

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

Phe Pro
175

Val Thr
190

Val Asn

Lys Ser

Leu Leu

Thr Leu
255

Val Ser
270

Val Glu

Ser Thr

Leu Asn

Ala Pro
335

Pro GIn
350

GIn Val

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

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 GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met
420 425 430

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

Pro Gly Lys
450

<210> 61

Q211> 1413

<212> DNA

213> Artificial Sequence

<220>
<223> antibody

<220>
<221> CDS
<222> (1)..(1413)

<400> 61

atg ggt tgg agc tgt atc atc ttc ttt ctg gta gca aca gct aca ggc
Met Gly Trp Ser Cys Ile Ile Phe Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

gtg cac tcc caa gtc cag ctg gtg cag tct ggg gct gaa gtg aag aag
Val His Ser GIn Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys
20 25 30

cct ggg gcc tca gtg aaa gtc tec tge aag ggt tcc ggec tac aca ttc
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Gly Ser Gly Tyr Thr Phe

Page 95

48

96

144



act
Thr

gag
Glu
65

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr

ggc
Gly
145

ggc
Gly

gtg
Val

ttc
Phe

gtg
Val

gtg
Val
225

aaa

gat
Asp
50

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr

tgg
Trp
130

Gca

Pro

aca
Thr

acg
Thr

ccg
Pro

ace
Thr
210

aat
Asn

tet

35

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr

tgt
Cys
115

ggt
Gly

tcg
Ser

gcg
Ala

gtg
Val

gect
Ala
195

gtg
Val

cac
His

tgt

gect
Ala

gga
Gly

aag
Lys

atg
Met
100

gca

Ala

caa
Gln

gtc
Val

gce
Ala

tcg
Ser
180

gtc
Val

cce
Pro

aag
Lys

gac

atg
Met

gtt
Val

gge
Gly

gaa
Glu

aga
Arg

gga
Gly

ttc
Phe

ctg
Leu
165

tgg
Trp

cta
Leu

tce
Ser

cce
Pro

aaa

cac
His

att
Ile
70

aag
Lys

ctt
Leu

gga
Gly

acc
Thr

cce
Pro
150

gge
Gly

aac
Asn

cag
GIn

age
Ser

age
Ser
230

act

tgg
Trp
55

agt
Ser

gce
Ala

agg
Arg

gga
Gly

atg
Met
135

ctg

Leu

tgc
Cys

tca
Ser

tce
Ser

age
Ser
215

aac
Asn

cac

40

gtg
Val

act
Thr

aca
Thr

age
Ser

ttg
Leu
120

gtc
Val

gca
Ala

ctg
Leu

ggc
Gly

tca
Ser
200

ttg
Leu

ace
Thr

aca

cga
Arg

tac
Tyr

atg
Met

ttg
Leu
105

Ccga

Arg

acc
Thr

cGC
Pro

gtc
Val

gce
Ala
185

gga
Gly

ggc
Gly

aag
Lys

tge

cag
GIn

tat
Tyr

act
Thr
90

aga

Arg

gag
Glu

gtc
Val

tce
Ser

aag
Lys
170

ctg
Leu

ctc
Leu

ace
Thr

gtg
Val

Gcca

Page 96

gce
Ala

ggt
Gly
75

gtec
Val

tect
Ser

tat
Tyr

tce
Ser

tce
Ser
155

gac

Asp

ace
Thr

tac
Tyr

cag
GlIn

gac
Asp
235

CcCg

cct
Pro
60

aat
Asn

gac
Asp

gac
Asp

tac
Tyr

tca
Ser
140

aag

Lys

tac
Tyr

age
Ser

tce
Ser

acc
Thr
220

aag
Lys

tge

45

gga
Gly

aca
Thr

aaa
Lys

gat
Asp

tat
Tyr
125

gCe

Ala

age
Ser

ttc
Phe

ggc
Gly

ctc
Leu
205

tac
Tyr

aaa
Lys

CGa

caa
GIn

aac
Asn

tce
Ser

act
Thr
110

gect
Ala

tce
Ser

ace
Thr

cCC
Pro

gtg
Val
190

age
Ser

atc
Ile

gtt
Val

gca

ggce
Gly

tac
Tyr

acc
Thr
95

gGe

Ala

atg
Met

acc
Thr

tct
Ser

gaa
Glu
175

cac
His

age
Ser

tgc
Cys

gag
Glu

cct

ctg
Leu

aac
Asn
80

age
Ser

gtg
Val

gac
Asp

aag
Lys

ggg
Gly
160

ccg

Pro

ace
Thr

gtg
Val

aac
Asn

cGC
Pro
240

gaa

192

240

288

336

384

432

480

528

576

624

672

120

168



Lys

cte
Leu

acc
Thr

gtg
Val

gtg
Val
305

age
Ser

ctg
Leu

gce
Ala

cca
Pro

cag
Gln
385

gce
Ala

acg
Thr

cte
Leu

Ser

ctg
Leu

cte
Leu

agc
Ser
290

gag
Glu

acg
Thr

aat
Asn

ccc
Pro

cag
GIn
370

gtc
Val

gtg
Val

cct
Pro

acc
Thr

Cys

geg
Gly

atg
Met
275

cac
His

gtg
Val

tac
Tyr

ggc
Gly

atc
Ile
355

gtg
Val

age
Ser

gag
Glu

cce
Pro

gtg
Val
435

Asp

gga
Gly
260

atc
Ile

gaa
Glu

cat
His

cgt
Arg

aag
Lys
340

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp

gtg
Val
420

gac
Asp

Lys
245

ccg
Pro

tce
Ser

gac
Asp

aat
Asn

gtg
Val
325

gag
Glu

aaa
Lys

acc
Thr

acc
Thr

gag
Glu
405

ctg
Leu

aag
Lys

Thr

tca
Ser

cgg
Arg

cct
Pro

gce
Ala
310

gtc
Val

tac
Tyr

acc
Thr

ctg
Leu

tge
Cys
390

agc

Ser

gac
Asp

agc
Ser

His

gtc
Val

acc
Thr

gag
Glu
295

aag
Lys

age
Ser

aag
Lys

atc
Ile

cce
Pro
375

ctg
Leu

aat
Asn

tce
Ser

agg
Arg

Thr

ttc
Phe

cct
Pro
280

gte
Val

aca
Thr

gtc
Val

tgc
Cys

tce
Ser
360

cca
Pro

gtc
Val

ggg
Gly

gac
Asp

tgg
Trp
440

Cys

cte
Leu
265

gag
Glu

aag
Lys

aag
Lys

cte
Leu

aag
Lys
345

aaa
Lys

tce
Ser

aaa
Lys

cag
GlIn

ggc
Gly
425

cag
Gln

Pro
250

ttc
Phe

gte
Val

ttc
Phe

ccg
Pro

ace
Thr
330

gtc
Val

gce
Ala

cgg
Arg

ggc
Gly

ccg
Pro
410

tce
Ser

cag
Gln

Page 97

Pro

cce
Pro

aca
Thr

aac
Asn

cgg
Arg
315

gtc
Val

tce
Ser

aaa
Lys

gat
Asp

ttc
Phe
395

gag
Glu

ttec
Phe

geg
Gly

Cys

cca
Pro

tge
Cys

tgg
Trp
300

gag
Glu

ctg
Leu

aac
Asn

ggg
Gly

gag
Glu
380

tat
Tyr

aac
Asn

ttec
Phe

aac
Asn

Pro

aaa
Lys

gtg
Val
285

tac
Tyr

gag
Glu

cac
His

aaa
Lys

cag
Gln
365

ctg
Leu

cce
Pro

aac
Asn

cte
Leu

gtc
Val
445

Ala

cce
Pro
270

gtg
Val

gtg
Val

cag
GIn

cag
GIn

gce
Ala
350

cGC
Pro

acc
Thr

age
Ser

tac
Tyr

tac
Tyr
430

ttc
Phe

Pro
255

aag
Lys

gtg
Val

gac
Asp

tac
Tyr

gac
Asp
335

ctc
Leu

cga
Arg

aag
Lys

gac
Asp

aag
Lys
415

age
Ser

tca
Ser

Glu

gac
Asp

gac
Asp

ggc
Gly

aac
Asn
320

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn

atc
Ile
400

acc
Thr

aag
Lys

tge
Cys

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344



tcc gtg atg cat gag gct ctg cac aac cac tac acg cag aag agc ctc
Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu

450

455

tcc ctg tct ccg ggt aaa tga
Ser Leu Ser Pro Gly Lys

465

<210>
<2115
212>
<213>

<220>
<223>

<400>
Met Gly
1

Val His

Pro Gly

Thr Asp

50

Glu
65

Trp
Gln

Lys

Thr Ala

Tyr Tyr

62
470
PRT

470

Artificial Sequence

Synthetic Construct

62

Trp

Ser

Ala

35

Tyr

Ile

Phe

Tyr

Cys
115

Ser Cys Ile Ile

Gln
20

Val GIn Leu

Ser Val Lys Val

Ala Met His Trp

55

Val Ile Ser

10

Gly

Gly
85

Lys Lys Ala

Met
100

Glu Leu Arg

Ala Arg Gly Gly

Phe

Val

Ser

40

Val

Thr

Thr

Ser

Leu
120

460

Phe Leu Val Ala
10

GIn Ser Gly Ala
25

Cys Lys Gly Ser

Arg GIn Ala Pro
60

Tyr Tyr Gly Asn
75

Met Thr Val Asp
90

Leu Arg Ser Asp
105

Arg Glu Tyr Tyr

Page 98

Thr

Glu

Gly

45

Gly

Thr

Lys

Asp

Tyr
125

Ala Thr Gly

15

Val
30

Lys Lys

Tyr Thr Phe

GIn Gly Leu

Asn Tyr Asn

80

Thr Ser
95

Ser

Thr
110

Ala Val

Ala Met Asp

1392

1413



Tyr

Gly

145

Gly

Val

Phe

Val

Val

225

Lys

Leu

Thr

Val

Val

305

Ser

Trp Gly
130

Pro Ser

Thr Ala

Thr Val

Pro Ala
195

Thr Val
210

Asn His

Ser Cys

Leu Gly

Leu Met

275

Ser His
290

Glu Val

Thr Tyr

GIn

Val

Ala

Ser

180

Val

Pro

Lys

Asp

Gly

260

Ile

Glu

His

Arg

Gly

Phe

Leu

165

Trp

Leu

Ser

Pro

Lys

245

Pro

Ser

Asp

Asn

Val
325

Thr Met Val

Pro

150

Gly

Asn

GIn

Ser

Ser

230

Thr

Ser

Arg

Pro

Ala

310

Val

135

Leu

Cys

Ser

Ser

Ser

215

Asn

His

Val

Thr

Glu

295

Lys

Ser

Ala

Leu

Gly

Ser

200

Leu

Thr

Thr

Phe

Pro

280

Val

Thr

Val

Thr

Pro

Val

Ala

185

Gly

Gly

Lys

Cys

Leu

265

Glu

Lys

Lys

Leu

Val

Ser

Lys

170

Leu

Leu

Thr

Val

Pro

250

Phe

Val

Phe

Pro

Thr
330

Page 99

Ser

Ser

155

Asp

Thr

Tyr

GIn

Asp

235

Pro

Pro

Thr

Asn

Arg

315

Val

Ser

140

Lys

Tyr

Ser

Ser

Thr

220

Lys

Cys

Pro

Cys

Trp

300

Glu

Leu

Ala

Ser

Phe

Gly

Leu

205

Tyr

Lys

Pro

Lys

Val

285

Tyr

Glu

His

Ser Thr

Thr Ser

Pro Glu
175

Val His
190

Ser Ser

[le Cys

Val Glu

Ala Pro

255

Pro Lys

270

Val Val

Val Asp

GIn Tyr

Gln Asp
335

Lys

Gly

160

Pro

Thr

Val

Asn

Pro

240

Glu

Asp

Asp

Gly

Asn

320

Trp



Leu

Ala

Pro

Gln

385

Ala

Thr

Leu

Ser

Ser
465

Asn Gly Lys
340

Pro Ile Glu
355

GIn Val Tyr
370

Val Ser Leu

Val Glu Trp

Pro Pro Val
420

Thr Val Asp
435

Val Met His
450

Leu Ser Pro

<210> 63
<211> 1356
<212> DNA

213>

<220>
<223> antibody

<220>
<221> CDS

<222>

<400> 63

Glu

Lys

Thr

Thr

Glu

405

Leu

Lys

Glu

Gly

(1).. (1356)

Tyr

Thr

Leu

Cys

390

Ser

Asp

Ser

Ala

Lys
470

Lys

Ile

Pro

375

Leu

Asn

Ser

Arg

Leu
455

Artificial Sequence

Cys Lys
345

Ser Lys
360

Pro Ser

Val Lys

Gly GIn

Asp Gly
425

Trp GIn
440

His Asn

Val Ser

Ala Lys

Arg Asp

Gly Phe

395

Pro Glu

410

Ser Phe

Gln Gly

His Tyr

Asn

Gly

Glu

380

Tyr

Asn

Phe

Asn

Thr
460

Page 100

Lys

Gln

365

Leu

Pro

Asn

Leu

Val

445

Gln

Ala Leu
350

Pro Arg

Thr Lys

Ser Asp

Tyr Lys

415

Tyr Ser
430

Phe Ser

Lys Ser

Pro

Glu

Asn

Ile

400

Thr

Lys

Cys

Leu



caa
Gln

tca
Ser

gct
Ala

gga
Gly

aag
Lys
65

atg
Met

gca
Ala

caa
Gln

gtc
Val

gce
Ala
145

tcg
Ser

gtc
Val

cce
Pro

gte
Val

gtg
Val

atg
Met

gtt
Val
50

ggc
Gly

gaa
Glu

aga
Arg

gga
Gly

ttc
Phe
130

ctg

Leu

tegg
Trp

cta
Leu

tce
Ser

cag
Gln

aaa
Lys

cac
His
35

att
Ile

aag
Lys

ctt
Leu

gga
Gly

acc
Thr
115

cCC
Pro

ggc
Gly

aac
Asn

cag
Gln

age
Ser
195

ctg
Leu

gtc
Val
20

tgg
Trp

agt
Ser

gce
Ala

agg
Arg

gga
Gly
100

atg
Met

ctg
Leu

tge
Cys

tca
Ser

tce
Ser
180

age
Ser

gtg
Val

tce
Ser

gtg
Val

act
Thr

aca
Thr

age
Ser
85

ttg
Leu

gte
Val

gca
Ala

ctg
Leu

ggc
Gly
165

tca
Ser

ttg
Leu

cag
Gln

tgc
Cys

cga
Arg

tac
Tyr

atg
Met
70

ttg
Leu

cga
Arg

acc
Thr

cce
Pro

gtc
Val
150

gce

Ala

gga
Gly

ggc
Gly

tect
Ser

aag
Lys

cag
Gln

tat
Tyr
55

act
Thr

aga
Arg

gag
Glu

gtc
Val

tce
Ser
135

aag

Lys

ctg
Leu

cte
Leu

acc
Thr

geg
Gly

ggt
Gly

gce
Ala
40

ggt
Gly

gtc
Val

tect
Ser

tat
Tyr

tcc
Ser
120

tce
Ser

gac
Asp

acc
Thr

tac
Tyr

cag
Gln
200

goct
Ala

tce
Ser
25

cct
Pro

aat
Asn

gac
Asp

gac
Asp

tac
Tyr
105

tca
Ser

aag
Lys

tac
Tyr

age
Ser

tce
Ser
185

acc
Thr

gaa
Glu
10

ggc
Gly

gga
Gly

aca
Thr

aaa
Lys

gat
Asp
90

tat
Tyr

gce
Ala

age
Ser

ttc
Phe

ggc
Gly
170

cte
Leu

tac
Tyr

gtg
Val

tac
Tyr

caa
GIn

aac
Asn

tce
Ser
75

act
Thr

get
Ala

tce
Ser

acc
Thr

cce
Pro
155

gtg
Val

age
Ser

atc
Ile

aag
Lys

aca
Thr

ggc
Gly

tac
Tyr
60

acc
Thr

gce
Ala

atg
Met

acc
Thr

tect
Ser
140

gaa
Glu

cac
His

age
Ser

tgc
Cys
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aag
Lys

ttc
Phe

ctg
Leu
45

aac
Asn

age
Ser

gtg
Val

gac
Asp

aag
Lys
125

geg
Gly

cog
Pro

acc
Thr

gtg
Val

aac
Asn
205

cct
Pro

act
Thr
30

gag
Glu

cag
GIn

aca
Thr

tat
Tyr

tac
Tyr
110

ggc
Gly

ggc
Gly

gtg
Val

ttc
Phe

gtg
Val
190

gtg
Val

geg
Gly
15

gat
Asp

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr
95

tgg
Trp

cca
Pro

aca
Thr

acg
Thr

ccg
Pro
175

acc
Thr

aat
Asn

gce
Ala

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr
80

tgt
Cys

gegt
Gly

tcg
Ser

gcg
Ala

gtg
Val
160

get
Ala

gtg
Val

cac
His

48

96

144

192

240

288

336

384

432

480

528

576

624



aag
Lys

gac
Asp
225

gga
Gly

atc
Ile

gaa
Glu

cat
His

cgt
Arg
305

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp
385

gtg
Val

cCe
Pro
210

aaa
Lys

ccg
Pro

tce
Ser

gac
Asp

aat
Asn
290

gtg
Val

gag
Glu

aaa
Lys

acc
Thr

acc
Thr
370

gag
Glu

ctg
Leu

age
Ser

act
Thr

tca
Ser

cgg
Arg

cct
Pro
275

gce
Ala

gtc
Val

tac
Tyr

acc
Thr

ctg
Leu
355

tgc

Cys

age
Ser

gac
Asp

aac
Asn

cac
His

gtc
Val

ace
Thr
260

gag
Glu

aag
Lys

agc
Ser

aag
Lys

atc
Ile
340

cce
Pro

ctg
Leu

aat
Asn

tce
Ser

acc
Thr

aca
Thr

ttc
Phe
245

cct
Pro

gte
Val

aca
Thr

gtc
Val

tgc
Cys
325

tce
Ser

cca
Pro

gtc
Val

ggg
Gly

gac
Asp

aag
Lys

tgc
Cys
230

ctc
Leu

gag
Glu

aag
Lys

aag
Lys

ctc
Leu
310

aag
Lys

aaa
Lys

tce
Ser

aaa
Lys

gtg
Val
215

cca
Pro

ttc
Phe

gtc
Val

ttc
Phe

cog
Pro
295

ace
Thr

gtc
Val

gce
Ala

cgg
Arg

ggce
Gly
375

gac
Asp

ccg
Pro

ccC
Pro

aca
Thr

aac
Asn
280

cgg
Arg

gtc
Val

tce
Ser

aaa
Lys

gat
Asp
360

ttc
Phe

cag ccg gag
GIn Pro Glu

390

ggc
Gly

tce
Ser

ttc
Phe

aag
Lys

tgc
Cys

cca
Pro

tgc
Cys
265

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn

ggg
Gly
345

gag
Glu

tat
Tyr

aac
Asn

ttc
Phe

aaa
Lys

cca
Pro

aaa
Lys
250

gtg
Val

tac
Tyr

gag
Glu

cac
His

aaa
Lys
330

cag
Gln

ctg
Leu

cCC
Pro

aac
Asn

ctc
Leu

gtt
Val

gca
Ala
235

cGC
Pro

gtg
Val

gtg
Val

cag
GlIn

cag
Gln
315

gce
Ala

cce
Pro

acc
Thr

age
Ser

tac
Tyr
395

tac
Tyr

gag
Glu
220

cct
Pro

aag
Lys

gtg
Val

gac
Asp

tac
Tyr
300

gac
Asp

cte
Leu

cga
Arg

aag
Lys

gac
Asp
380

aag

Lys

age
Ser
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cce
Pro

gaa
Glu

gac
Asp

gac
Asp

ggc
Gly
285

aac
Asn

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn
365

atc
Ile

ace
Thr

aag
Lys

aaa
Lys

ctc
Leu

ace
Thr

gtg
Val
270

gtg
Val

age
Ser

ctg
Leu

gco
Ala

cca
Pro
350

cag
Gln

gco
Ala

acg
Thr

ctc
Leu

tct
Ser

ctg
Leu

cte
Leu
255

age
Ser

gag
Glu

acg
Thr

aat
Asn

cce
Pro
335

cag
Gln

gtc
Val

gtg
Val

cct
Pro

ace
Thr

tgt
Cys

geg
Gly
240

atg
Met

cac
His

gtg
Val

tac
Tyr

ggc
Gly
320

atc
Ile

gtg
Val

agc
Ser

gag
Glu

cCC
Pro
400

gtg
Val

672

120

168

816

864

912

960

1008

1056

1104

1152

1200

1248



405

gac aag agc agg tgg cag cag
Asp Lys Ser Arg Trp GIn GlIn

420

cat gag gct ctg cac aac cac
His Glu Ala Leu His Asn His

435
ccg get aaa
Pro Gly Lys

450
<210> 64
211> 451
<212> PRT
Q213>
<220>
223>
<400> 64
Gln Val GIn
1
Ser Val Lys
Ala Met His

35
Gly Val Ile

50
Lys Gly Lys
65
Met Glu Leu
Ala Arg Gly

tga

Leu

Val

20

Trp

Ser

Ala

Arg

Gly
100

Val

Ser

Val

Thr

Thr

Ser

85

Leu

Artificial Sequence

Synthetic Construct

Gln Ser

Cys Lys

Arg GlIn

Tyr Tyr
55

Met Thr
10

Leu Arg

Arg Glu

410

ggg aac gtc ttc tca
Gly Asn Val Phe Ser

425

tac acg cag aag agc
Tyr Thr GIn Lys Ser

440

Gly

Gly

Ala

40

Gly

Val

Ser

Tyr

Ala

Ser

25

Pro

Asn

Asp

Asp

Tyr
105

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Tyr

Val

Tyr

Gln

Asn

Ser

15

Thr

Ala

Lys

Thr

Gly

Tyr

60

Thr

Ala

Met
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tgc
Cys

cte
Leu
445

Lys

Phe

Leu

45

Asn

Ser

Val

Asp

415

tcc gtg atg
Ser Val Met

430

tce
Ser

Pro

Thr

30

Glu

Gln

Thr

Tyr

Tyr
110

ctg
Leu

Gly

15

Asp

Trp

Lys

Ala

Tyr
95

Trp

tect
Ser

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

1296

1344

1356



Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn
290

Thr
115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Arg Val Val

Met

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Val

Thr

Val

Ala Pro Ser

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Ser
120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

GIn

Gln

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp
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Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

210

Val

Ser

Leu

Pro Ser

Thr Ala

Thr Val
160

Pro Ala

175

Thr Val

Asn His

Ser Cys

Leu Gly

240

Leu Met

255

Ser His

Glu Val

Thr Tyr

Asn Gly



305

Lys Glu

Glu Lys

Tyr Thr

Leu Thr
370

Trp Glu
385

Val Leu

Asp Lys

His Glu

Pro Gly
450

<210>
<2115
<212>
<213>

<220>
<223>

<220>
<221>
<222>

310 315

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
325 330

Thr Tle Ser Lys Ala Lys Gly GIn Pro Arg
340 345

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys
355 360

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
375 380

Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
390 395

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
405 410

Ser Arg Trp GIn GIn Gly Asn Val Phe Ser
420 425

Ala Leu His Asn His Tyr Thr GIn Lys Ser
435 440

Lys

65

1413

DNA

Artificial Sequence

antibody

CDS
(1).. (1413)
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Pro Ala Pro
335

Glu Pro GIn
350

Asn GIn Val
365

Ile Ala Val

Thr Thr Pro

Lys Leu Thr
415

Cys Ser Val
430

Leu Ser Leu
445

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser



<400> 65

atg ggt tgg
Met Gly Trp

1

gtg
Val

cct
Pro

act
Thr

gag
Glu
65

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr

ggce
Gly
145

ggce
Gly

gtg
Val

ttc

cac
His

ggg
Gly

gat
Asp
50

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr

tgg
Trp
130

cca
Pro

aca

tce
Ser

gce
Ala
35

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr

tgt
Cys
115

ggt
Gly

tcg
Ser

gCg

age
Ser

caa
GIn
20

tca

Ser

get
Ala

gga
Gly

aag
Lys

atg
Met
100

gca
Ala

caa
GIn

gtc
Val

gce

Thr Ala Ala

acg
Thr

gtg
Val

tcg
Ser
180

ccg get gte

tgt
Cys

gtec
Val

gtg
Val

atg
Met

gtt
Val

ggc
Gly
85

gaa

Glu

aga
Arg

gga
Gly

ttc
Phe

ctg
Leu
165

tgg
Trp

cta

atc
Ile

cag
Gln

aaa
Lys

cac
His

att
Ile
70

cga

Arg

ctt
Leu

gga
Gly

ace
Thr

cCe
Pro
150

ggc
Gly

aac
Asn

cag

atc
Ile

ctg
Leu

gtc
Val

tgg
Trp
55

agt

Ser

gce
Ala

agg
Arg

gga
Gly

atg
Met
135

ctg
Leu

tgc
Cys

tca
Ser

tce

ttc
Phe

gtg
Val

tce
Ser
40

gtg
Val

act
Thr

aca
Thr

age
Ser

ttg
Leu
120

gtc
Val

gca
Ala

ctg
Leu

gge
Gly

tca

ttt
Phe

cag
GlIn
25

tge
Cys

cga
Arg

tac
Tyr

atg
Met

ttg
Leu
105

cga

Arg

ace
Thr

CGC
Pro

gtc
Val

gce
Ala
185

gga

ctg
Leu
10

tect
Ser

aag
Lys

cag
GlIn

tat
Tyr

act
Thr
90

aga

Arg

gag
Glu

gtc
Val

tce
Ser

aag
Lys
170

ctg
Leu

cte

gta
Val

ggg
Gly

ggt
Gly

gce
Ala

ggt
Gly
75

gtc
Val

tct
Ser

tat
Tyr

tce
Ser

tce
Ser
155

gac
Asp

ace
Thr

tac

gca
Ala

gect
Ala

tce
Ser

cct
Pro
60

aat

Asn

gac
Asp

gac
Asp

tac
Tyr

tca
Ser
140

aag
Lys

tac
Tyr

age
Ser

tce

Page 106

aca
Thr

gaa
Glu

ggce
Gly
45

gga
Gly

aca
Thr

aaa
Lys

gat
Asp

tat
Tyr
125

gce
Ala

age
Ser

ttc
Phe

ggc
Gly

cte

got
Ala

gtg
Val
30

tac
Tyr

caa
GlIn

aac
Asn

tce
Ser

act
Thr
110

gect
Ala

tce
Ser

ace
Thr

cCC
Pro

gtg
Val
190

age

aca
Thr
15

aag
Lys

aca
Thr

ggce
Gly

tac
Tyr

acc
Thr
95

gce

Ala

atg
Met

ace
Thr

tect
Ser

gaa
Glu
175

cac
His

age

ggc
Gly

aag
Lys

ttc
Phe

ctg
Leu

aac
Asn
80

agc

Ser

gtg
Val

gac
Asp

aag
Lys

ggg
Gly
160

ccg
Pro

acc
Thr

gtg

48

96

144

192

240

288

336

384

432

480

528

576

624



Phe

gtg
Val

gtg
Val
225

aaa
Lys

cte
Leu

ace
Thr

gtg
Val

gtg
Val
305

age
Ser

ctg
Leu

gce
Ala

cca
Pro

cag
Gln
385

Pro Ala Val

acc
Thr
210

aat
Asn

tet
Ser

ctg
Leu

ctc
Leu

age
Ser
290

gag
Glu

acg
Thr

aat
Asn

cce
Pro

cag
GIn
370

gte
Val

195

gtg
Val

cac
His

tgt
Cys

ggg
Gly

atg
Met
275

cac
His

gtg
Val

tac
Tyr

gge
Gly

atc
Ile
355

gtg
Val

age
Ser

cce
Pro

aag
Lys

gac
Asp

gga
Gly
260

atc
Ile

gaa
Glu

cat
His

cgt
Arg

aag
Lys
340

gag
Glu

tac
Tyr

ctg
Leu

Leu

tce
Ser

cce
Pro

aaa
Lys
245

ccg
Pro

tce
Ser

gac
Asp

aat
Asn

gtg
Val
325

gag
Glu

aaa
Lys

acc
Thr

acc
Thr

GIn

age
Ser

age
Ser
230

act
Thr

tca
Ser

cgg
Arg

cct
Pro

gce
Ala
310

gtc
Val

tac
Tyr

acc
Thr

ctg
Leu

tgc
Cys
390

Ser

age
Ser
215

aac
Asn

cac
His

gtc
Val

ace
Thr

gag
Glu
295

aag
Lys

age
Ser

aag
Lys

atc
Ile

cce
Pro
375

ctg
Leu

Ser
200

ttg
Leu

acc
Thr

aca
Thr

tte
Phe

cct
Pro
280

gtc
Val

aca
Thr

gtc
Val

tgc
Cys

tce
Ser
360

cca
Pro

gte
Val

Gly

ggc
Gly

aag
Lys

tge
Cys

cte
Leu
265

gag
Glu

aag
Lys

aag
Lys

cte
Leu

aag
Lys
345

aaa

Lys

tce
Ser

aaa
Lys

Leu

acc
Thr

gtg
Val

cca
Pro
250

tte
Phe

gtc
Val

ttc
Phe

ccg
Pro

ace
Thr
330

gtc
Val

gce
Ala

cgg
Arg

ggc
Gly

Tyr

cag
Gln

gac
Asp
235

ccg
Pro

cce
Pro

aca
Thr

aac
Asn

cgg
Arg
315

gte
Val

tce
Ser

aaa
Lys

gat
Asp

ttec
Phe
395

Ser

acc
Thr
220

aag
Lys

tge
Cys

cca
Pro

tgc
Cys

tgg
Trp
300

gag
Glu

ctg
Leu

aac
Asn

ggg
Gly

gag
Glu
380

tat
Tyr
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Leu
205

tac

Tyr

aaa
Lys

cca
Pro

aaa
Lys

gtg
Val
285

tac

Ser

atc
Ile

gtt
Val

gca
Ala

cce
Pro
270

gtg
Val

gtg

Ser

tgc
Cys

gag
Glu

cct
Pro
255

aag
Lys

gtg
Val

gac

Tyr Val Asp

gag
Glu

cac
His

aaa
Lys

cag
Gln
365

ctg
Leu

cce
Pro

cag
GIn

cag
GIn

gce
Ala
350

ccC
Pro

acc
Thr

age
Ser

tac
Tyr

gac
Asp
335

cte
Leu

cga
Arg

aag
Lys

gac
Asp

Val

aac
Asn

cce
Pro
240

gaa
Glu

gac
Asp

gac
Asp

ggc
Gly

aac
Asn
320

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn

atc
Ile
400

672

120

168

816

864

912

960

1008

1056

1104

1152

1200



gce
Ala

acg
Thr

cte
Leu

tce
Ser

tce
Ser
465

gtg
Val

cct
Pro

acc
Thr

gtg
Val
450

ctg
Leu

<210>
211>
<212>
<213>

<220>
<223>

<400>

gag tgg
Glu Trp

ccc gtg
Pro Val
420

gtg gac
Val Asp
435

atg cat
Met His

tct ccg
Ser Pro

66
470
PRT

gag
Glu
405

ctg
Leu

aag
Lys

gag
Glu

ggt
Gly

agc aat
Ser Asn

gac tcc
Asp Ser

agc agg
Ser Arg

gct otg
Ala Leu
455

aaa tga
Lys
470

Artificial Sequence

Synthetic Construct

66

geg
Gly

gac
Asp

tgg
Trp
440

cac
His

Met Gly Trp Ser Cys Ile Ile Phe

1

5

Val His Ser GIn Val GIn Leu Val

20

Pro Gly Ala Ser Val Lys Val

35

Ser
40

Thr Asp Tyr Ala Met His Trp Val

50

95

Glu Trp Ile Gly Val Ile Ser

65

10

Thr

cag
Gln

ggc
Gly
425

cag
GIn

aac
Asn

Phe

GIn

25

Cys

Arg

Tyr

ccg
Pro
410

tce

Ser

cag
GIn

cac
His

Leu

10

Ser

Lys

GIn

Tyr

gag
Glu

ttc
Phe

geg
Gly

tac
Tyr

Val

Gly

Gly

Ala

Gly
75

aac aac
Asn Asn

ttc cte
Phe Leu

aac gtc
Asn Val
445

acg cag
Thr GlIn
460

Ala Thr

Ala Glu

Ser Gly
45

Pro Gly
60

Asn Thr
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tac aag
Tyr Lys
415
tac agc
Tyr Ser
430
ttc tca
Phe Ser

aag agc
Lys Ser

Ala Thr
15

Val Lys

30

Tyr Thr

GIn Gly

Asn Tyr

acc
Thr

aag
Lys

tgc
Cys

ctc
Leu

Gly

Lys

Phe

Leu

Asn
80

1248

1296

1344

1392

1413



Gln

Thr

Tyr

Tyr

Gly

145

Gly

Val

Phe

Val

Val

225

Lys

Leu

Thr

Lys

Ala

Tyr

Trp

130

Pro

Thr

Thr

Pro

Thr

210

Asn

Ser

Leu

Leu

Phe

Tyr

Cys

115

Gly

Ser

Ala

Val

Ala

195

Val

His

Cys

Gly

Met
275

Lys

Met

100

Ala

GIn

Val

Ala

Ser

180

Val

Pro

Lys

Asp

Gly

260

Ile

Gly Arg Ala

85

Glu

Arg

Gly

Phe

Leu

165

Trp

Leu

Ser

Pro

Lys

245

Pro

Ser

Leu

Gly

Thr

Pro

150

Gly

Asn

GIn

Ser

Ser

230

Thr

Ser

Arg

Arg

Gly

Met

135

Leu

Cys

Ser

Ser

Ser

215

Asn

His

Val

Thr

Thr

Ser

Leu

120

Val

Ala

Leu

Gly

Ser

200

Leu

Thr

Thr

Phe

Pro
280

Met

Leu

105

Arg

Thr

Pro

Val

Ala

185

Gly

Gly

Lys

Cys

Leu

265

Glu

Thr

90

Arg

Glu

Val

Ser

Lys

170

Leu

Leu

Thr

Val

Pro

250

Phe

Val

Val

Ser

Tyr

Ser

Ser

155

Asp

Thr

Tyr

GlIn

Asp

235

Pro

Pro

Thr

Asp

Asp

Tyr

Ser

140

Lys

Tyr

Ser

Ser

Thr

220

Lys

Cys

Pro

Cys

Page 109

Lys

Asp

Tyr

125

Ala

Ser

Phe

Gly

Leu

205

Tyr

Lys

Pro

Lys

Val
285

Ser

Thr

110

Ala

Ser

Thr

Pro

Val

190

Ser

Ile

Val

Ala

Pro

270

Val

Thr

95

Ala

Met

Thr

Ser

Glu

175

His

Ser

Cys

Glu

Pro

255

Lys

Val

Ser

Val

Asp

Lys

Gly

160

Pro

Thr

Val

Asn

Pro

240

Glu

Asp

Asp



Val Ser His
290

Val Glu Val
305

Ser Thr Tyr

Leu Asn Gly

Ala Pro Ile
355

Pro GIn Val
370

Gln Val Ser
385

Ala Val Glu

Thr Pro Pro

Leu Thr Val
435

Ser Val Met
450

Ser Leu Ser
465

<210> 67
<211> 1356

Glu

His

Arg

Lys

340

Glu

Tyr

Leu

Trp

Val

420

Asp

His

Pro

Asp

Asn

Val

325

Glu

Lys

Thr

Thr

Glu

405

Leu

Lys

Glu

Gly

Pro

Ala

310

Val

Tyr

Thr

Leu

Cys

390

Ser

Asp

Ser

Ala

Lys
470

Glu

295

Lys

Ser

Lys

Ile

Pro

375

Leu

Asn

Ser

Arg

Leu
455

Val

Thr

Val

Cys

Ser

360

Pro

Val

Gly

Asp

Trp

440

His

Lys

Lys

Leu

Lys

345

Lys

Ser

Lys

Gln

Gly

425

Gln

Asn

Phe

Pro

Thr

330

Val

Ala

Arg

Gly

Pro

410

Ser

Gln

His

Asn

Arg

315

Val

Ser

Lys

Asp

Phe

395

Glu

Phe

Gly

Tyr

Trp

300

Glu

Leu

Asn

Gly

Glu

380

Tyr

Asn

Phe

Asn

Thr
460

Page 110

Tyr

Glu

His

Lys

Gln

365

Leu

Pro

Asn

Leu

Val

445

Gln

Val

Gln

GIn

Ala

350

Pro

Thr

Ser

Tyr

Tyr

430

Phe

Lys

Asp

Tyr

Asp

335

Leu

Arg

Lys

Asp

Lys

415

Ser

Ser

Ser

Gly

Asn

320

Trp

Pro

Glu

Asn

Ile

400

Thr

Lys

Cys

Leu



212>
<213>

<220>
<223>

<220>
<2215
<222>

<400>
caa gtc cag
Gln Val GIn

1

tca
Ser

gect
Ala

gga
Gly

aag
Lys
65

atg
Met

gca
Ala

caa
Gln

gtc
Val

gce
Ala
145

gtg
Val

atg
Met

gtt
Val
50

ggc
Gly

gaa
Glu

aga
Arg

gga
Gly

ttc
Phe
130

ctg
Leu

DNA

Artificial Sequence

antibody

CDS

(1).. (1356)

67

aaa
Lys

cac
His
35

att
Ile

cga
Arg

ctt
Leu

gga
Gly

acc
Thr
115

cce
Pro

ggc
Gly

ctg
Leu

gtc
Val
20

tgg
Trp

agt
Ser

gce
Ala

agg
Arg

gga
Gly
100

atg
Met

ctg
Leu

tgc
Cys

gtg
Val
5

tce
Ser

gtg
Val

act
Thr

aca
Thr

age
Ser
85

ttg

Leu

gte
Val

gca
Ala

ctg
Leu

cag
Gln

tgc
Cys

cga
Arg

tac
Tyr

atg
Met
70

ttg
Leu

cga
Arg

acc
Thr

cce
Pro

gtc
Val
150

tct
Ser

aag
Lys

cag
Gln

tat
Tyr
55

act
Thr

aga
Arg

gag
Glu

gtc
Val

tce
Ser
135

aag
Lys

geg
Gly

ggt
Gly

gce
Ala
40

get
Gly

gtc
Val

tect
Ser

tat
Tyr

tce
Ser
120

tce
Ser

gac
Asp

gect
Ala

tce
Ser
25

cct
Pro

aat
Asn

gac
Asp

gac
Asp

tac
Tyr
105

tca
Ser

aag
Lys

tac
Tyr

gaa
Glu
10

ggc
Gly

gga
Gly

aca
Thr

aaa
Lys

gat
Asp
90

tat
Tyr

gce
Ala

agc
Ser

ttc
Phe

gtg
Val

tac
Tyr

caa
GIn

aac
Asn

tce
Ser
75

act
Thr

get
Ala

tce
Ser

acc
Thr

cCC
Pro
155

aag
Lys

aca
Thr

ggc
Gly

tac
Tyr
60

ace

Thr

gce
Ala

atg
Met

acc
Thr

tect
Ser
140

gaa

aag
Lys

ttc
Phe

ctg
Leu
45

aac
Asn

agc
Ser

gtg
Val

gac
Asp

aag
Lys
125

geg
Gly

ccg

cct
Pro

act
Thr
30

gag
Glu

cag
Gln

aca
Thr

tat
Tyr

tac
Tyr
110

ggc
Gly

ggc
Gly

gtg

Glu Pro Val
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ggg
Gly
15

gat
Asp

tgg
Trp

aag
Lys

gce
Ala

tac
Tyr
95

tgg
Trp

cca
Pro

aca
Thr

acg
Thr

gce
Ala

tat
Tyr

att
Ile

ttt
Phe

tat
Tyr
80

tgt
Cys

get
Gly

tcg
Ser

gcg
Ala

gtg
Val
160

48

96

144

192

240

288

336

384

432

480



tcg
Ser

gtc
Val

cce
Pro

aag
Lys

gac
Asp
225

gga
Gly

atc
Ile

gaa
Glu

cat
His

cgt
Arg
305

aag

Lys

gag
Glu

tac
Tyr

tgg
Trp

cta
Leu

tce
Ser

cce
Pro
210

aaa
Lys

cog
Pro

tce
Ser

gac
Asp

aat
Asn
290

gtg
Val

gag
Glu

aaa
Lys

ace
Thr

aac
Asn

cag
Gln

age
Ser
195

age
Ser

act
Thr

tca
Ser

cgg
Arg

cct
Pro
275

gce
Ala

gtc
Val

tac
Tyr

ace
Thr

ctg
Leu

tca
Ser

tce
Ser
180

age
Ser

aac
Asn

cac
His

gtc
Val

acc
Thr
260

gag
Glu

aag
Lys

age
Ser

aag
Lys

atc
Ile
340

cce
Pro

ggc
Gly
165

tca
Ser

ttg
Leu

ace
Thr

aca
Thr

ttc
Phe
245

cct

Pro

gtc
Val

aca
Thr

gtc
Val

tgc
Cys
325

tce
Ser

cca

gce
Ala

gga
Gly

ggc
Gly

aag
Lys

tgc
Cys
230

ctc

Leu

gag
Glu

aag
Lys

aag
Lys

ctc
Leu
310

aag
Lys

aaa
Lys

tce

ctg
Leu

cte
Leu

ace
Thr

gtg
Val
215

GCGa

Pro

ttc
Phe

gtc
Val

ttc
Phe

ccg
Pro
295

acc
Thr

gtc
Val

gce
Ala

cgg

acc
Thr

tac
Tyr

cag
GlIn
200

gac

Asp

ccg
Pro

cCC
Pro

aca
Thr

aac
Asn
280

cgg
Arg

gtc
Val

tcc
Ser

aaa
Lys

gat

Pro Ser Arg Asp

age
Ser

tce
Ser
185

ace
Thr

aag
Lys

tge
Cys

cca
Pro

tgc
Cys
265

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn

ggg
Gly
345

gag
Glu

ggc
Gly
170

ctc
Leu

tac
Tyr

aaa
Lys

cca
Pro

aaa
Lys
250

gtg
Val

tac
Tyr

gag
Glu

cac
His

aaa
Lys
330

cag
GlIn

ctg
Leu

gtg
Val

age
Ser

atc
Ile

gtt
Val

gca
Ala
235

cce
Pro

gtg
Val

gtg
Val

cag
Gln

cag
Gln
315

gce
Ala

CGC
Pro

ace
Thr

cac
His

age
Ser

tgc
Cys

gag
Glu
220

cct
Pro

aag
Lys

gtg
Val

gac
Asp

tac
Tyr
300

gac
Asp

cte
Leu

cga
Arg

aag
Lys
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acc
Thr

gtg
Val

aac
Asn
205

cce
Pro

gaa
Glu

gac
Asp

gac
Asp

ggce
Gly
285

aac
Asn

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn

ttc
Phe

gtg
Val
190

gtg
Val

aaa
Lys

ctc
Leu

acc
Thr

gtg
Val
270

gtg
Val

agc
Ser

ctg
Leu

gco
Ala

cca
Pro
350

cag
GIn

ccg
Pro
175

ace
Thr

aat
Asn

tct
Ser

ctg
Leu

cte
Leu
255

agc
Ser

gag
Glu

acg
Thr

aat
Asn

cce
Pro
335

cag
Gln

gtc
Val

gect
Ala

gtg
Val

cac
His

tgt
Cys

geg
Gly
240

atg
Met

cac
His

gtg
Val

tac
Tyr

ggc
Gly
320

atc
Ile

gtg
Val

age
Ser

528

576

624

672

120

168

816

864

912

960

1008

1056

1104



ctg
Leu

tgg
Trp
385

gtg
Val

gac
Asp

cat
His

ccg
Pro

355

acc tgc
Thr Cys
370

gag agc
Glu Ser

ctg gac
Leu Asp

aag agc
Lys Ser

gag got
Glu Ala
435

ggt aaa
Gly Lys
450

<210> 68
<211> 451
<212> PRT

<213>

<220>

<223>

<400> 68

ctg
Leu

aat
Asn

tce
Ser

agg
Arg
420

ctg
Leu

tga

gtc
Val

ggg
Gly

gac
Asp
405

tgg
Trp

cac
His

aaa ggc
Lys Gly
375

cag ccg
GIn Pro
390

ggc tce
Gly Ser

cag cag
Gln GIn

aac cac
Asn His

Artificial Sequence

Synthetic Construct

Gln Val GIn Leu Val GIn Ser

1

5

Ser Val Lys Val Ser Cys Lys

20

Ala Met His Trp Val Arg GlIn

35

Gly Val Ile Ser Thr Tyr Tyr

50

95

360
ttc
Phe

gag
Glu

tte
Phe

ggg
Gly

tac
Tyr
440

Gly

Gly

Ala

40

Gly

tat
Tyr

aac
Asn

ttec
Phe

aac
Asn
425

acg
Thr

Ala

Ser

25

Pro

Asn

cGC
Pro

aac
Asn

cte
Leu
410

gte
Val

cag
Gln

Glu

10

Gly

Gly

Thr

age
Ser

tac
Tyr
395

tac

Tyr

ttec
Phe

aag
Lys

Val

Tyr

Gln

Asn

gac
Asp
380

aag

Lys

age
Ser

tca
Ser

agc
Ser

Lys

Thr

Gly

Tyr
60
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365
atc

Ile

acc
Thr

aag
Lys

tgc
Cys

ctc
Leu
445

Lys

Phe

Leu
45

Asn

gec gtg gag
Ala Val Glu

acg cct ccc
Thr Pro Pro
400

ctc acc gtg

Leu Thr Val
415

tcc gtg atg

Ser Val Met

430

tcc ctg teot
Ser Leu Ser

Pro Gly Ala
15

Thr Asp Tyr
30

Glu Trp Ile

Gln Lys Phe

1152

1200

1248

1296

1344

1356



Lys
65

Met

Gly Arg Ala Thr

Glu Leu Arg Ser

Ala Arg Gly

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Gly

100

Met

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

85

Leu

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Met
70

Thr

Val

Leu Arg Ser

Arg

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Glu

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Tyr

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asp

Asp

Tyr

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

Lys

Asp

90

Tyr

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Ser

15

Thr

Ala

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Thr

Ala

Met

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val
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Ser

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Thr

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His



Glu Asp Pro

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

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

GlIn

390

Gly

GIn

Asn

Phe Asn
280

Pro Arg
295

Thr Val

Val Ser

Ala Lys

Arg Asp

360

Gly Phe

375

Pro Glu

Ser Phe

Gln Gly

His Tyr
440

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Tyr Val Asp

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

GIn

GlIn

GlIn

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Page 115

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

210

Val Glu

Ser Thr

Leu Asn

Ala Pro
335

Pro Gln
350

Gln Val

Ala Val

Thr Pro

Leu Thr
415

Ser Val
430

Ser Leu

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser



<210>
211>
212>
213>

<220>
<223>

<220>
<2215
<222>

<400>
atg gaa tca
Met Glu Ser

1
ggt
Gly

gtg
Val

ctt
Leu

aaa
Lys
65

gaa
Glu

ttc
Phe

tac
Tyr

aag
Lys

CCg

gce
Ala

tca
Ser

ctg
Leu
50

Gcca

Pro

tect
Ser

act
Thr

tgt
Cys

ctg
Leu
130

Gcca

69
123
DNA

Artificial Sequence

antibody

CDS

(1).. (723)

69

tgt
Cys

ctg
Leu
35

aat

Asn

gga
Gly

ggg
Gly

ctt
Leu

cag
Gln
115

gag
Glu

tect

cag
GIn

gca
Ala
20

gga
Gly

agt
Ser

cag
GIn

gtc
Val

ace
Thr
100

caa
GIn

atec
Ile

gat

acc
Thr

gac
Asp

gag
Glu

age
Ser

cct
Pro

cct
Pro
85

atc
Ile

cat
His

aaa
Lys

gag

cag
GIn

att
Ile

agg
Arg

aat
Asn

cct
Pro
70

gat
Asp

age
Ser

tat
Tyr

cga
Arg

cag

gtc
Val

gtc
Val

gce
Ala

caa
Gln
55

aaa
Lys

cge
Arg

agt
Ser

age
Ser

act

cte
Leu

atg
Met

act
Thr
40

aag

Lys

ctt
Leu

ttc
Phe

ctg
Leu

act
Thr
120

gtg

atg
Met

aca
Thr
25

atc

Ile

aac
Asn

ctg
Leu

agt
Ser

cag
GlIn
105

cct
Pro

get

Thr Val Ala

135

ttg

aaa

tect

ttt
Phe
10

cag

Gln

aac
Asn

tat
Tyr

gtc
Val

ggc
Gly
90

gect
Ala

cCC
Pro

gca
Ala

gga

ctt
Leu

tct
Ser

tgc
Cys

ttg
Leu

tac
Tyr
75

agt
Ser

gaa
Glu

aca
Thr

cca
Pro

act

ctg
Leu

cca
Pro

aag
Lys

gce
Ala
60

ttt
Phe

gga
Gly

gat
Asp

ttc
Phe

tect
Ser
140

gCe
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cte
Leu

gac
Asp

tce
Ser
45

tgg
Trp

gca
Ala

tct
Ser

gtg
Val

ggt
Gly
125

gtc
Val

tect

tgg

gta

tect

Trp Val Ser

tce
Ser
30

agt

Ser

tac
Tyr

tce
Ser

ggeg
Gly

gca
Ala
110

cag
GIn

ttc
Phe

gtt

15
ctg

Leu

cag
Gln

cag
Gln

act
Thr

aca
Thr
95

gtt
Val

ggg
Gly

atc
Ile

gtg

gct
Ala

age
Ser

cag
GIn

agg
Arg
80

gat
Asp

tac
Tyr

ace
Thr

ttc
Phe

tge

48

96

144

192

240

288

336

384

432

480



Pro
145

ctg

Leu

gat
Asp

gac
Asp

aaa
Lys

cag
Gln
225

tag

Pro

ctg
Leu

aac
Asn

agc
Ser

gca
Ala
210

ggc
Gly

<210>
211>
212>
<213>

<220>
<223>

<400>

Ser Asp

aat aac
Asn Asn

gce cte
Ala Leu
180

aag gac
Lys Asp
195

gac tac
Asp Tyr

ctg agc
Leu Ser

70
240
PRT

Glu

ttc
Phe
165

caa
Gln

age
Ser

gag
Glu

tcg
Ser

GIn
150

tat
Tyr

tecg
Ser

acc
Thr

aaa
Lys

cco
Pro
230

Leu

cce
Pro

ggt
Gly

tac
Tyr

cac
His
215

gtc
Val

Artificial Sequence

Synthetic Construct

10

Met Glu Ser GIn Thr GIn Val

1

5

Gly Ala Cys Ala Asp Ile Val

20

Val Ser Leu Gly Glu Arg Ala

35

Leu Leu Asn Ser Ser Asn Gln

50

95

Lys

aga
Arg

aac
Asn

agc
Ser
200

aaa

Lys

aca
Thr

Leu

Met

Thr

40

Lys

Ser

gag
Glu

tce
Ser
185

cte

Leu

gtec
Val

aag
Lys

Met

Thr

25

Ile

Asn

Gly

gce
Ala
170

cag

GIn

agc
Ser

tac
Tyr

age
Ser

Phe

10

GIn

Asn

Tyr

Thr
155

aaa

Lys

gag
Glu

age
Ser

gce
Ala

ttc
Phe
235

Leu

Ser

Cys

Leu

Ala

gta
Val

agt
Ser

acc
Thr

tge
Cys
220

aac
Asn

Leu

Pro

Lys

Ala
60
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Ser Val Val Cys

cag
Gln

gtc
Val

ctg
Leu
205

gaa
Glu

agg
Arg

Leu

Asp

Ser

45

Trp

tgg
Trp

aca
Thr
190

acg

Thr

gte
Val

gga
Gly

Trp

Ser

30

Ser

Tyr

160

aag gtg
Lys Val
175

gag cag
Glu GIn

ctg age
Leu Ser

acc cat
Thr His

gag tgt
Glu Cys
240

Val Ser

15

Leu Ala

Gln Ser

Gln GIn

528

576

624

672

120

123



Lys

65

Glu

Phe

Tyr

Lys

Pro

145

Leu

Asp

Asp

Lys

Gln
225

Pro

Ser

Thr

Cys

Leu

130

Pro

Leu

Asn

Ser

Ala

210

Gly

<210>
211>
212>
<213>

<220>

Gly

Gly

Leu

GIn

115

Glu

Ser

Asn

Ala

Lys

195

Asp

Leu

A
663
DNA

Gln

Val

Thr

100

GIn

Ile

Asp

Asn

Leu

180

Asp

Tyr

Ser

Pro

Pro

85

Ile

His

Lys

Glu

Phe

165

Gln

Ser

Glu

Ser

Pro

10

Asp

Ser

Tyr

Arg

GIn

150

Tyr

Ser

Thr

Lys

Pro
230

Lys

Arg

Ser

Ser

Thr

135

Leu

Pro

Gly

Tyr

His

215

Val

Artificial Sequence

Leu

Phe

Leu

Thr

120

Val

Lys

Arg

Asn

Ser

200

Lys

Thr

Leu

Ser

GIn

105

Pro

Ala

Ser

Glu

Ser

185

Leu

Val

Lys

Val

Gly

90

Ala

Pro

Ala

Gly

Ala

170

Gln

Ser

Tyr

Ser

Tyr

15

Ser

Glu

Thr

Pro

Thr

155

Lys

Glu

Ser

Ala

Phe
235

Phe

Gly

Asp

Phe

Ser

140

Ala

Val

Ser

Thr

Cys

220

Asn
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Ala

Ser

Val

Gly

125

Val

Ser

Gln

Val

Leu

205

Glu

Arg

Ser Thr

Gly Thr
95

Ala Val
110

GIn Gly

Phe Ile

Val Val

Trp Lys

175

Thr Glu

190

Thr Leu

Val Thr

Gly Glu

Arg

80

Asp

Tyr

Thr

Phe

Cys

160

Val

Gln

Ser

His

Cys
240



<223>

<220>
<221>
<222>

<400>
gac att gtc
Asp Ile Val

1

gag
Glu

age
Ser

cct
Pro

cct
Pro
65

atc
Ile

cat
His

aaa
Lys

gag
Glu

ttc
Phe
145

caa
Gln

agg
Arg

aat
Asn

cct
Pro
50

gat
Asp

age
Ser

tat
Tyr

cga
Arg

cag
Gln
130

tat
Tyr

tcg
Ser

antibody

CDS

(1).. (663)

"

gce
Ala

caa
Gln
35

aaa
Lys

cge
Arg

agt
Ser

age
Ser

act
Thr
115

ttg

Leu

cce
Pro

ggt
Gly

atg
Met

act
Thr
20

aag
Lys

ctt
Leu

ttc
Phe

ctg
Leu

act
Thr
100

gtg
Val

aaa
Lys

aga
Arg

aac
Asn

aca
Thr

atc
Ile

aac
Asn

ctg
Leu

agt
Ser

cag
Gln
85

cct
Pro

get
Ala

tct
Ser

gag
Glu

tce
Ser
165

cag
GIn

aac
Asn

tat
Tyr

gtc
Val

ggc
Gly
70

get
Ala

cce
Pro

gca
Ala

gga
Gly

gce
Ala
150

cag
Gln

tct
Ser

tgc
Cys

ttg
Leu

tac
Tyr
55

agt
Ser

gaa
Glu

aca
Thr

cca
Pro

act
Thr
135

aaa

Lys

gag
Glu

cca
Pro

aag
Lys

gce
Ala
40

ttt
Phe

gga
Gly

gat
Asp

ttc
Phe

tect
Ser
120

gce
Ala

gta
Val

agt
Ser

gac
Asp

tce
Ser
25

tgg
Trp

gca
Ala

tct
Ser

gtg
Val

ggt
Gly
105

gte
Val

tect
Ser

cag
GlIn

gtc
Val

tce
Ser
10

agt
Ser

tac
Tyr

tce
Ser

geg
Gly

gca
Ala
90

cag
Gln

ttc
Phe

gtt
Val

tgg
Trp

aca
Thr
170

ctg
Leu

cag
GIn

cag
GIn

act
Thr

aca
Thr
75

gtt
Val

geg
Gly

atc
Ile

gtg
Val

aag
Lys
155

gag
Glu

get
Ala

age
Ser

cag
Gln

agg
Arg
60

gat
Asp

tac
Tyr

acc
Thr

ttc
Phe

tge
Cys
140

gtg
Val

cag
Gln
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gtg
Val

ctt
Leu

aaa
Lys
45

gaa
Glu

ttc
Phe

tac
Tyr

aag
Lys

cog
Pro
125

ctg
Leu

gat
Asp

gac
Asp

tca
Ser

ctg
Leu
30

cca
Pro

tect
Ser

act
Thr

tgt
Cys

ctg
Leu
110

cca
Pro

ctg
Leu

aac
Asn

age
Ser

ctg
Leu
15

aat
Asn

gga
Gly

ggg
Gly

ctt
Leu

cag
Gln
95

gag
Glu

tct
Ser

aat
Asn

gce
Ala

aag
Lys
175

gga
Gly

agt
Ser

cag
GIn

gtc
Val

acc
Thr
80

caa
Gln

atc
Ile

gat
Asp

aac
Asn

cte
Leu
160

gac
Asp

48

96

144

192

240

288

336

384

432

480

528



age
Ser

gag
Glu

tcg
Ser

acc
Thr

aaa
Lys

cce
Pro
210

<210>
211>
212>
<213>

<220>
<223>

<400>

tac agc ctc agc agc acc

Ser
180

Tyr

Leu Ser Ser

Thr

cac aaa gtc tac gcc tge

His
195

Lys

Val Tyr Ala

Cys
200

gtc aca aag agc ttc aac

Val Thr

12
220
PRT

Lys Ser Phe
215

Artificial Sequence

Synthetic Construct

12

Asp Ile Val Met

1

Glu Arg Ala

Ser

Pro

Pro Asp Arg

65

Ile Ser Ser

His Tyr Ser

Asn

Pro
50

Thr
20

Gln
35

Lys

Leu

Lys

Phe

Leu

Thr
100

Thr GIn Ser

[le Asn Cys

Asn Tyr Leu

Leu Val Tyr

95

Ser Gly
70

Ser

Gln Ala
85

Pro Pro Thr

Asn

Pro

Lys

Ala

40

Phe

Gly

Phe

ctg
Leu
185

gaa
Glu

agg
Arg

Asp

Ser

25

Trp

Ala

Ser

Glu Asp Val

Gly
105

acg
Thr

gtc
Val

gga
Gly

Ser
10

Ser

Tyr

Ser

Gly

Ala

90

Gln

ctg
Leu

ace
Thr

gag
Glu

Leu

GlIn

GlIn

Thr

Thr

15

Val

Gly

agc aaa
Ser Lys

cat cag
His GIn
205

tgt tag
Cys
220

Ala Val

Ser Leu

GIn Lys
45

Arg Glu
60

Asp Phe
Tyr

Tyr

Thr Lys

Page 120

gca gac tac
Ala Asp Tyr
190

ggc ctg age
Gly Leu Ser

Ser Leu Gly

15

Leu Asn Ser

30

Pro Gly GIn

Ser Gly Val

Thr Leu Thr

80

Cys GIn
95

GIn

Leu Glu
110

Ile

576

624

663



Lys

Glu

Phe

145

Gln

Ser

Glu

Ser

Arg

Gln

130

Tyr

Ser

Thr

Lys

Pro
210

<210>
211>
212>
213>

<220>
<223>

<400>

Thr Val Ala Ala Pro Ser
115 120

Leu Lys Ser Gly Thr Ala
135

Pro Arg Glu Ala Lys Val
150

Gly Asn Ser GIn Glu Ser
165

Tyr Ser Leu Ser Ser Thr
180

His Lys Val Tyr Ala Cys
195 200

Val Thr Lys Ser Phe Asn
215

13

5

PRT

Artificial Sequence

CDRHT

13

Asp Tyr Ala Met His

1

<210>
<2115
212>
<213>

<220>
<223>

5

14
17
PRT
Artificial Sequence

CDRH2

Val

Ser

GIn

Val

Leu

185

Glu

Arg

Phe

Val

Trp

Thr

170

Thr

Val

Gly

Ile

Val

Lys

155

Glu

Leu

Thr

Glu

Phe

Cys

140

Val

GlIn

Ser

His

Cys
220

Page 121

Pro

125

Leu

Asp

Asp

Lys

Gln
205

Pro Ser

Leu Asn

Asn Ala

Ser Lys
175

Ala Asp
190

Gly Leu

Asp

Asn

Leu

160

Asp

Tyr

Ser



<400> 74
Val Ile Ser Thr Tyr Tyr Gly Asn Thr Asn Tyr Asn Gln Lys Phe Lys
1 5 10 15

Gly

210> 75

Q211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> CDRH3

<400> 75
Gly Gly Leu Arg Glu Tyr Tyr Tyr Ala Met Asp Tyr

1 5 10

<210> 76

Q11> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> CDRL1

<400> 76
Lys Ser Ser GIn Ser Leu Leu Asn Ser Ser Asn GIn Lys Asn Tyr Leu

1 5 10 15

Ala

Q10> 77

Q211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CDRL2

<400> 77

Page 122



Phe Ala Ser Thr Arg Glu Ser

1

<210>
211>
212>
213>

<220>
<223>

<400>

Gln GIn His Tyr Ser Thr Pro Pro Thr

1

5

18

9

PRT

Artificial Sequence

CDRL3

18

5
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