<110>

<120>

<130>

<160>

<170>

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gct gaa
Met Ala Glu

1

ggt
Gly

tct
Ser

tgg
Trp

agc
Ser
65

gct
Ala

tac
Tyr

ggt
Gly

ggt
Gly

ccg
Pro
145

gaa
Glu

Novartis AG
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SEQUENCE LISTING
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1
771
DNA

Artificial

scFv peptide

CDS
(1).

1

tct
Ser

tac tgg
Tyr Trp

atg
Met
50

ttt

Phe

tac
Tyr

tgt
Cys

cag
Gln

ggc
Gly
130

agc
Ser

35

ggt
Gly

cag
Gln

ctg
Leu

gcc
Ala

ggc
Gly
115

ggc
Gly

ttc
Phe

L (771)

gtt
Val

ctg
Leu
20

atc
Ile

aaa
Lys

ggc
Gly

caa
Gln

cgt
Arg
100

acc
Thr

agc
Ser

ctg
Leu

caa
Gln

cgt
Arg

agc
Ser

att
Ile

cat
His

tgg
Trp

ggc
Gly

ctg
Leu

ggc
Gly

agc
Ser

ctt
Leu

atc
Ile

tgg
Trp

gat
Asp

gtt
val
70

aac
Asn

ggt
Gly

gtg
Val

ggc
Gly

gcg
Ala
150

gtt
Val

tct
Ser

gtt

Val

ccg
Pro
55

acc
Thr

agc
Ser

cgt
Arg

acc
Thr

ggc
Gly
135

ttc
Phe

gaa
Glu

tgc
Cys

cgt
Arg
40

ggc
Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
Val
120

ggc
Gly

gtt
Val

tct
Ser

aaa
Lys
25

cag
Gln

gac
Asp

agc
Ser

aaa
Lys

tte
Phe
105

agc

Ser

agc
Ser

ggt
Gly

ggt
Gly
10

ggt
Gly

atg
Met

agc
Ser

gcc
Ala

gcg
Ala
90

ggt
Gly

agc
Ser

gat
Asp

gac
Asp

gct
Ala

tct
Ser

ccg
Pro

tat
Tyr

gat
Asp
75

agc
Ser

gat
Asp

ggt
Gly

gtt
Val

cgt
Arg
155

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile

aaa
Lys

gac
Asp

agc
Ser

ggt
Gly

gtg
Val
140

atc
Ile

gtt
Val

tgc
Cys

aag
Lys
45

aac
Asn

agc
Ser

acc
Thr

tte
Phe

ggc
Gly
125

atg
Met

acc
Thr

aaa
Lys

atc
Ile
30

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
110

ggc
Gly

acc
Thr

att
Ile

aaa
Lys
15

atc
Ile

ctyg
Leu

agc
Ser

aac
Asn

atg
Met
95

tac

Tyr

agc
Ser

cag
Gln

acc
Thr

ceg
Pro

tct
Ser

gaa
Glu

ccg
Pro

acc

Thr'

80

tac
Tyr

tgg
Trp

ggt
Gly

agc
Ser

tgc
Cys
160

48

96

144

192

240

288

336

384

432 -

480
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Cgc gcc agc agc ggc atc age cgc tat ctg geg tgg tat cag caa gca 528
Arg Ala Ser Ser Gly Ile Ser Arg Tyr Leu Ala Trp Tyr Gln Gln Ala
165 170 175

ccg ggt aaa gca ccg aaa ctg ctg atc tat gct gea agc acc ctg caa 576
Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala Ala Ser Thr Leu Gln
180 185 190

acc ggc gtt ccg agec cgt ttt age ggt age ggc agc ggc acc gag ttc 624
Thr Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe
195 200 205

acc ctg acc atc aac agc ctg caa ccg gag gat ttt gcc acc tat tac 672
Thr Leu Thr Ile Asn Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr
210 . 215 220

tgc caa cac ctg aat agc tat ccg ctg acc ttc ggt ggc ggc acc aaa 720
Cys Gln His Leu Asn Ser Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys
225 230 235 240

gtg gac atc aaa cgc gcg gee geca ctc gag cac cac cac cac cac cac 768
Val Asp Ile Lys Arg Ala Ala Ala Leu Glu His His His His His His
245 250 255

tga 771
<210> 2

<211> 256

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 2

Met Ala Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro
1 5 10 15

Gly Glu Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Cys Ile Ile Ser
20 25 30

Ser Tyr Trp Ile Ser Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu
35 40 45

Trp Met Gly Lys Ile Asp Pro Gly Asp Ser Tyr Ile Asn Tyr Ser Pro
50 55 60

Ser Phe Gln Gly His Val Thr Ile Ser .Ala Asp Lys Ser Ile Asn Thr
65 70 75 80

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

Tyr Cys Ala Arg Gly Gly Arg Asp Phe Gly Asp Ser Phe Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly




Gly

Pro

145

Arg

Pro

Thr

Thr

Cys

225

Val

Gly
130
Ser
Ala
Gly
Gly
Leu
210

Gln

Asp

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gct gaa
Met Ala Glu

1

ggt
Gly

tct
Ser

gaa
Glu

tac
Tyr

115

Gly

Phe

Ser

Lys

Val

195

Thr

His

Ile

3
774
DNA

Ser

Leu

Ser

Ala

180

Pro

Ile

Leu

Lys

Gly

Ser

Gly

165

Pro

Ser

Asn

Asn

Arg
245

Artificial

scFv peptide

CDS

(1)..(774)

3

tct
Ser

tgg
Trp

gtt
Val

ctg
Leu
20

atc
Ile

caa
Gln

cgt
Arg

agc
Ser

Gly

Ala

Gly
135

Phe

150 -

Ile

Lys

Arg

Ser

Ser
230

Ala

ctt
Leu

atc
Ile

tgg
Trp

Ser

Leu

Phe

Leu
215

Tyr

Ala

gtt
Val

tct
Ser

gtt
Val

120

Gly

Val

Arg

Leu

Ser

200

Gln

Pro

Ala

gaa
Glu

tgc
Cys

cgt
Arg

Ser

Gly

Tyr

Ile
185

Gly

Pro

Leu

Leu

tct
Ser

aaa
Lys
25

cag
Gln

54

Asp

Asp

Leu
170

Tyr

Ser

Glu

Thr

Glu
250

ggt
Gly
10

ggt
Gly

atg
Met

Val

Arg
155

Ala

Ala

Gly

Asp

Phe
235

His

gct
Ala

tct
Ser

ccg
Pro

Val

140

Ile

Trp

Ala

‘Ser

Phe
220

Gly

His

gaa
Glu

ggt
Gly

ggc
Gly

125

Met

Thr

Tyr

Ser

Gly

205

Ala

Gly

His

gtt
Val

tgc
Cys

aag
Lys

Thr

Ile

Gln

Thr

190

Thr

Thr

Gly

His

aaa
Lys

atc
Ile
30

ggc
Gly

Gln

Thr

Gln
175

Leu

Glu

Tyr

Thr

His
255

aaa
Lys
15

atc

Ile

ctg
Leu

Ser

Cys
160

Ala

Gln

Phe

Tyr

Lys
240

His

ccg
Pro

tct
Ser

gaa
Glu

48

96

144




Ser
65

gct
Ala

tac
Tyr

ggt
Gly

ggt
Gly

ccg
Pro
145

cge

Arg

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys
225

gtg
Val

taa

Phe Gln

tac ctg
Tyr Leu

tgt gcc
Cys Ala

cag ggc
Gln Gly
115

ggc ggc
Gly Gly
130

agc ttc
Ser Phe

gcc age

‘Ala Ser

ggt aaa
Gly Lys

ggc gtt
Gly val
195

ctg acc
Leu Thr
210

caa cac

Gln His

gac atc
Asp Ile

taa

<210> 4
<211> 256
<212> PRT

<213>

<220>

<223>

<400> 4

Gly

caa
Gln

cgt
Arg
100

acc
Thr

agc
Ser

ctg
Leu

agce
Ser

gca
Ala
180

ccg
Pro

atc
Ile

ctg
Leu

aaa
Lys

His

tgg
Trp
85

ggc
Gly

ctg
Leu

ggc
Gly

agc
Ser

ggc
Gly
165

dcg
Pro

agc
Ser

aac
Asn

aat
Asn

cgc
Arg
245

Artificial

Val
70

aac
Asn

ggt
Gly

gtg
Val

ggc
Gly

gcg
Ala
150

atc
Ile

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser
230

gcg
Ala

Thr

agc
Ser

cgt
Arg

acc
Thr

ggc
Gly
135

ttc
Phe

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
215

tat
Tyr

gcc
Ala

Synthetic Construct

Ile

ctg
Leu

gac
Asp

gtg
Val
120

ggc
Gly

gtt
Val

cgc
Arg

ctg
Leu

agc
Ser
200
caa
Gln

ccyg
Pro

gca
Ala

Ser

aaa
Lys

ttc
Phe
105

agc
Ser

agc
Ser

ggt
Gly

tat
Tyr

atc
Ile
185

ggt
Gly

ccg
Pro

ctg
Leu

ctc
Leu

55

Ala

gcg
Ala

ggt
Gly

agce
Ser

gat
Asp

gac
Asp

ctg
Leu
170

tat
Tyr

agc
Ser

gag
Glu

acc
Thr

gag
Glu
250

Asp

agc
Ser

gat
Asp

ggt
Gly

gtt
Val

cgt
Arg
155

gcg
Ala

gct
Ala

ggc
Gly

gat
Asp

tte
Phe
235

cac
His

Lys

gac
Asp

agc
Ser

ggt
Gly

gtg
Val
140

atc
Ile

tgg
Trp

gca
Ala

agc
Ser

ttt
Phe
220

ggt
Gly

cac
His

Ser

acc
Thr

ttc
Phe

ggc
Gly
125

atg
Met

acc
Thr

tat
Tyr

agc
Ser

ggc
Gly
205

gcc

Ala

ggc
Gly

cac
His

Ile

gcg
Ala

gat
Asp
110

ggc
Gly

acc
Thr

att
Ile

cag
Gln

acc
Thr
190

acc
Thr

acc
Thr

g9¢
Gly

cac
His

Asn

atg
Met
95

tac
Tyr

agc
Ser

cag
Gln

acc
Thr

caa
Gln
175

ctg
Leu

gag
Glu

tat
Tyr

acc
Thr

cac
His
255

Thr
80

tac
Tyr

tgg
Trp

ggt
Gly

agc
Ser

tgc
Cys
160

gca
Ala

caa
Gln

ttc
Phe

tac
Tyr

aaa
Lys
240

cac
His

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

1

5

10

15

Gly Glu Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Cys Ile Ile Ser

20

25

30

288

336

384

432

480

528

576

624

672

768

774




Ser
Trp
Ser
65
Ala
Tyr
Gly
Gly
Pro
145
Arg
Pro
Thr
Thr
Cys

225

Val

Tyr
Met
50

Phe
Tyr
Cys
Gln
Gly
130
Ser
Ala
Gly
Gly
Leu
210

Gln

Asp

<210>
<211>
<212>

<213>

<220>
<223>

Trp

35

Gly

Gln

Leu

Ala

Gly

115

Gly

Phe

Ser

Lys

Val

195

Thr

His

Ile

5
756
DNA

Ile

Lys

Gly

Gln

Arg

100

Thr

Ser

Leu

Ser

Ala

180

Pro

Ile

Leu

Lys

Ser

Ile

His

Trp

85

Gly

Leu

Gly

Ser

Gly

165

Pro

Ser

Asn

Asn

Atg
245

Artificial

scFv peptide

Trp

Asp

Val

-70

Asn
Gly
Val
Gly
Aia
150
Ile
Lys
Arg
Ser
Ser

230

Ala

Val
Pro
55

Thr
Ser
Arg
Thx
Gly
135
Phe
Ser
Leu
Phe
Leu
215

Tyr

Ala

Arg

40

Gly

Ile

Leu

Asp

Val

120

Gly

Val

Arg

Leu

Ser

200

Gln

Pro

Ala

Gln

Asp

Ser

Lys

Phe

105

Ser

Ser

Gly

Tyr

Ile

185

Gly

Pro

Leu

Leu

56

Met

Ser

Ala

Ala

90

Gly

Ser

Asp

Asp

Leu

170

Tyr

Ser

Glu

Thr

Glu
250

Pro

Tyr

Asp

75

Ser

Asp

Gly

Val

Arg

155

Ala

Ala

Gly

Asp

Phe

235

His

Gly

Ile

60

Lys

Asp

Ser

Gly

Val

140

Ile

Trp

Ala

Ser

Phe

220

Gly

His

Lys
45

Asn
Ser
Thr
Phe
Gly
125
Met
Thr
Tyr
Ser
Gly
205
Ala

Gly

His

Gly

Tyr

Ile

Ala

Asp

110

Gly

Thr

Ile

Gln

Thr

190

Thr

Thr

Gly

His

Leu

Ser

Asn

Met

95

Tyr

Ser

Gln

Thr

Gln
175

Leu

Glu

Tyr

Thr

His
255

Glu
Pro
Thr
80

Tyr
Trp
Gly
Ser
Cys
160
Ala
Gln
Phe
Tyr
Lys

240

His
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<220>
<221> CDS
<222> (1)..(756)

<400> 5.

‘atg gct gaa gtt caa ctt gtt gaa tct ggt gct gaa gtt aaa aaa ccg 48
Met Ala Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro

1 5 10 15

ggt gaa tct ctg cgt atc tct tgc aaa ggt tct ggt tge atc atc tct 96
Gly Glu Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Cys Ile Ile Ser
20 25 30

tct tac tgg atc agc tgg gtt cgt cag atg ccg ggc aag ggc ctg gaa 144
Ser Tyr Trp Ile Ser Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu
35 ) 40 45

tgg atg ggt aaa att gat ccg ggc gac agc tat att aac tac agc ccg 192
Trp Met Gly Lys Ile Asp Pro Gly Asp Ser Tyr Ile Asn Tyr Ser Pro

agc ttt cag ggc cat gtt acc atc agc gcc gat aaa agc att aac acc 240
Ser Phe Gln Gly His Val Thr Ile Ser Ala Asp Lys Ser Ile Asn Thr
65 70 75 80

gct tac ctg caa tgg aac agc ctg aaa gcg agc gac acc gcg atg tac 288
Ala Tyr Leu Gln Trp Asn Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr
85 90 95

tac tgt gcc cgt ggc ggt cgt gac ttc ggt gat agc ttc gat tac tgg 336
Tyr Cys Ala Arg Gly Gly Arg Asp Phe Gly Asp Ser Phe Asp Tyr Trp
100 105 110

ggt cag ggc acc ctg gtg acc gtg agc agc ggt ggt ggc ggc agc ggt 384
Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly
115 120 125

ggt ggc ggc agc ggc ggc ggc ggc agc gat gtt gtg atg acc cag agc 432
Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Val Val Met Thr Gln Ser
130 135 140

ccg age ttc ctg age gcg ttc gtt ggt gac cgt atc acc att acc tgc 480
Pro Ser Phe Leu Ser Ala Phe Val Gly Asp Arg Ile Thr Ile Thr Cys
145 150 155 160

cgc gcc agc agc ggc atc agc cgc tat ctg gcg tgg tat cag caa gca 528
Arg Ala Ser Ser Gly Ile Ser Arg Tyr Leu Ala Trp Tyr Gln Gln Ala
165 170 175

ccg ggt aaa gca ccg aaa ctg ctg atc tat gct gca agc acc ctg caa 576
Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala Ala Ser Thr Leu Gln
180 185 190

acc ggc gtt ccg agc cgt ttt agce ggt agc ggc agc ggc acc gag ttc 624
Thr Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe
195 200 205

acc ctg acc atc aac agc ctg caa ccg gag gat ttt gcc acc tat tac - 672
~Thr Leu Thr Ile Asn Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr
210 215 220

tgc caa cac ctg aat agc tat ccg ctg acc ttc ggt ggc ggc acc aaa 720
Cys Gln His Leu Asn Ser Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys
225 230 235 240
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gtg gac atc aaa cgc gcg gcc gca ctg gaa taa taa
Val Asp Ile Lys Arg Ala Ala Ala Leu Glu

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

<220>
<223>

<400>

Met Ala
1

6
250
PRT

245

Artificial

Synthetic Construct

6

Glu

Gly Glu Ser

Ser Tyr Trp

Trp Met
50

Ser Phe
65

Ala Tyr

Tyr Cys

35

Gly

Gln

Leu

Ala

Gly Gln Gly

115

Gly Gly Gly

130

Pro Ser
145

Arg Ala

Phe

Ser

Pro Gly Lys

Thr Gly Val

195

Val

Leu

20

Ile

Lys

Gly

Gln

Arg

100

Thr

Ser

Leu

Ser

Ala

180

Pro

Gln

Arg

Ser

Ile

His

Trp

Gly

Leu

Gly

Ser

Gly

165

Pro

Ser

Leu

Ile

Trp

Asp

Val

70

Asn

Gly

Val

Gly

Ala

150

Ile

Lys

Arg

Val

Ser

Val

Pro

55

Thr

Ser

Arg

Thr

Gly

135

Phe

Ser

Leu

Phe

Glu
Cys
Arg
40

Gly
Ile
Leu
Asp
val
120
Gly
Val
Arg

Leu

Ser
200

Ser

Lys

25

Gln

Asp

Ser

Lys

250

Gly

Gly

Met

Ser

Ala

Ala

© 380

Phe

105

Ser

Ser

Gly

Tyr

Ile

185

Gly

Gly

Ser

Asp

Asp

Leu

170

Tyr

Ser

Ala

Ser

Pro

Tyr

Asp

75

Ser

Asp

Gly-

Val

Arg

155

Ala

Ala

Gly

Glu

Gly

Gly

Ile

60

Lys

Asp

Ser

Gly

Val

140

Ile

Trp

Ala

Ser

Val

Cys

Lys

45

Asn

Ser

Thr

Phe

Gly

125

Met

Thr

Tyr

Ser

Gly
205

Lys
Ile
30

Gly
Tyr
Ile
Ala
Asp
110
Gly
Thr
Ile

Gln

Thr

190

Thr

Lys

15

Ile

Leu

Ser

Asn

Met

95

Tyr

Ser

Gln

Thr

Gln

175

Leu

Glu

Pro

Ser

Glu

Pro

Thr
80

Tyr.

Trp

Gly

Ser

Cys

160

Ala

Gln

Phe

756




59

Thr Leu Thr Ile Asn Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr

210

215

220

Cys Gln His Leu Asn Ser Tyr Pro Leu Thr Phe Gly

225

230

Val Asp Ile Lys Arg Ala Ala Ala Leu Glu

245
<210> 7
<211> 756
<212> DNA
<213> Artificial
<220>
<223> scFv peptide
<220>
<221> CDS
<222> (1)..(756)
<220>
<221> misc_feature
<222> (85)..(87)
<223> A codon encoding
<400> 7
atg gct gaa gtt caa ctt
Met Ala Glu Val Gln Leu
1 5
ggt gaa tct ctg cgt atc
Gly Glu Ser Leu Arg Ile
20

tct tac tgg atc agc tgg
Ser Tyr Trp Ile Ser Trp

35
tgg atg ggt aaa att gat
Trp Met Gly Lys Ile Asp

250

235

an amino acid other

gtt
Val

tct
Ser

gtt
Val

ccg
Pro

gaa tct
Glu Ser

tgc aaa
Cys Lys
25

cgt cag
Arg Gln
40

ggc gac
Gly Asp

ggt
Gly
10

ggt
Gly

atg
Met

agce
Ser

gct
Ala

tct
Ser

ccg
Pro

tat
Tyr

Gly Gly Thr

than cysteine

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile

gtt
Val

nnn
Xaa

aag
Lys
45

aac
Asn

aaa
Lys

atc
Ile
30

ggc
Gly

tac
Tyr

aaa
Lys
15

atc
Ile

ctg
Leu

agc
Ser

Lys
240

ccg
Pro

tet

Ser

gaa
Glu

ccg
Pro

48

96

144

192




ccg
Pro

130

agc
Ser

145

cgc
Arg

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys
225

gtg
Val

gcce
Ala

ggt
Gly

ggc
Gly

ctg
Leu
210

caa
Gln

gac
Asp

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

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

<220>
<223>

<400>

Met
1

Ala

ttc
Phe

agc
Ser

aaa
Lys

gtt
Val
195

acc
Thr

cac
His

atc
Ile

8
250
PRT

ctg agc
Leu Ser

agc ggc
Ser Gly
165

gca ccg
Ala Pro
180

ccg agce
Pro Ser

atc aac
Ile Asn

ctg aat
Leu Asn

aaa cgc
Lys Arg
245

Artificial

misc_feature

(29) ..

(29)

gcg
Ala
150

atc
Ile

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser
230

gcg
Ala

135

ttc
Phe

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
215

tat
Tyr

gcc
Ala

gtt
Val

cgc
Arg

ctg
Leu

agc
Ser
200

caa
Gln

ccg
Pro

gca
Ala

The 'Xaa' at location 29
Met, Glu, Asp, Gly, Ala,

Phe.

Synthetic Construct

8

Glu Val Gln Leu

5

Gly Glu Ser Leu Arg Ile

20

Ser Tyr Trp Ile Ser Trp

Trp

Ser
65_

Met
50

Phe

35

Gly

Gln

Lys Ile

Gly His

Asp

val
70

Val

Ser

Val

Pro

55

Thr

Glu

Cys

Arg

40

Gly

Ile

ggt
Gly

tat
Tyr

atc
Ile
185

ggt
Gly

ccg
Pro

ctg
Leu

ctg
Leu

stands for Lys, Asn, Arg,

60

gac
Asp

ctg
Leu
170

tat
Tyr

agc
Ser

gag
Glu

acc
Thr

gaa
Glu
250

cgt
Arg
155

gcg
Ala

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe
235

taa

140
atc

Ile

tgg
Trp

gca
Ala

agc
Ser

ttt
Phe
220

ggt
Gly

taa

Val, Gln, His,

Ser Gly Ala

Lys

25

Gln

Asp

Ser

10

Gly

. Met

Ser

Ala

Ser

Pro

Tyr

Asp
75

Glu

Gly

Gly

Ile

60

Lys

acc
Thr

tat
Tyr
agc
Ser

ggc
Gly
205

gce

Ala

ggc
Gly

Pro,

Val

Xaa

Lys

45

Asn

Ser

att
Ile

‘cag
Gln

acc
Thr
190

acc
Thr

acc
Thr

ggc
Gly

Leu,

Lys

Ile

30

Gly

Tyr

Ile

acc
Thr

caa
Gln
175

ctg

Leu

gag
Glu

tat
Tyr

acc
Thr

tgc
Cys
160

gca
Ala

caa
Gln

tte
Phe

tac
Tyr

aaa
Lys
240

Ser, Thr,

Tyr, Trp,

Lys

15

Ile

Leu

Ser

Asn

Pro

Ser

Glu

Pro

Thr

I
or

480

528

576

624

672

720

756

le,




Ala Tyr

Tyr Cys

Gly Gln

Gly Gly
130

Pro Ser
145

Arg Ala

Pro Gly

Thr Gly

Thr Leu
210

Cys Gln
225

Val Asp

Leu
Ala
Gly
115
Gly
Phe
Ser
Lys
Val
195
Thr

His

Ile

<210> 9

<211> 7

74

<212> DNA

<213>

<220>
<223>

<220>

<221> CDS

<222>

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

<400> 9

Gln
Arg
100
Thr
Ser
Leu
Ser
Ala
180
Pro
Ile
Leu

Lys

Trp

Gly

Leu

Gly

Ser

Gly

165

Pro

Ser

Asn

Asn

Arg
245

Artificial

scFv peptide

(1)..(774)

misc_feature
(85)..(87)
A codon encoding an amino acid other than cysteine

Asn

Gly

Val

Gly

Ala

150

Ile

Lys

Arg

Ser

Ser

230

Ala

Ser

Arg

Thr

Gly

135

Phe

Ser

Leu

Phe

Leu

215

Tyr

Ala

Leu

Asp

val

120

Gly

Val

Arg

Leu

Ser

200

Gln

Pro

Ala

Lys

Phe

105

Ser

Ser

Gly

Tyr

Ile

185

Gly

Pro

Leu

Leu

61

Ala
90

Gly
Ser
Asp
Asp
Leu
170
Tyr
Ser
Glu

Thr

Glu
250

Ser

Asp

Gly

Val

Arg

155

Ala

Ala

Gly

Asp

Phe
235

Asp

Ser

Gly

Val

140

Ile

Trp

Ala

Ser

Phe

220

Gly

Thr

-Phe

Gly

125

Met

Thr

Tyr

Ser

Gly

205

Ala

Gly

Ala

Asp

110

Gly

Thr

Ile

Gln

Thr

190

Thr

Thr

Gly

Met

95

Tyr

Ser

Gln

Thr

Gln

175

Leu

Glu

Tyr

Thr

Tyr

Trp

Gly

Ser

Cys

160

Ala

Gln

Phe

Tyr

Lys
240

atg gct gaa gtt caa ctt gtt gaa tct ggt gct gaa gtt aaa aaa ccg




Met

ggt
Gly

tect
Ser

tgg
Trp

agc
Ser
65

gct
Ala

tac
Tyr

ggt
Gly

ggt
© Gly

ccg
Pro
145

cge

Arg

ccg
Pro

acc
" Thr

acc
Thr

tgc
Cys
225

gtg
Val

taa

Ala

gaa
Glu

tac
Tyr

atg
Met
50

ttt
Phe

tac
Tyr

tgt
Cys

cag
Gln

ggc
Gly
130

agc

Ser

gcc
Ala

ggt
Gly

gg9c
Gly

ctg
Leu
210

caa
Gln

gac
Asp

taa

Glu

tct
Ser

tgg
Trp

ggt
Gly

cag
Gln

ctg
Leu

gce
Ala

ggc
Gly
115

ggc
Gly

ttc
Phe

agc
Ser

aaa
Lys

gtt
Val
195

acc
Thr

cac
His

atc
Ile

Val

ctg
Leu
20

atc
Ile

aaa
Lys

ggc
Gly

‘caa

Gln

cgt
Arg
100

acc
Thr

agc
Ser

ctg
Leu

agc
Ser

gca
Ala
180

ccg

Pro

atc
Ile

ctg
Leu

aaa
Lys

Gln

cgt
Arg

agc
Ser

att
Ile

cat
His

tgg
Trp

ggc
Gly

ctg
Leu

ggc
Gly

agc
Ser

ggc
Gly
165

ccg
Pro

agc
Ser

aac
Asn

aat
Asn

cgce
Arg
245

Leu

atc
Ile

tgg .

Trp

gat
Asp

gtt
Val
70

aac
Asn

ggt
Gly

gtg
Val

ggc
Gly

gcg
Ala
150

atc
Ile

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser
230

gcg
Ala

Val

tct
Ser

gtt
val

ccg
Pro
55

acc
Thr

agc
Ser

.cgt

Arg

acc
Thr

ggc
Gly
135

ttc
Phe

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
215

tat
Tyr

gce
Ala

Glu

tgc
Cys

cgt
Arg
40

ggc
Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
Val
120

ggc
Gly

gtt
Val

cgc
Arg

ctg
Leu

agc
Ser
200

caa

Gln

ccg
Pro

gca
Ala

Ser

aaa
Lys
25

cag
Gln

gac
Asp

agc
Ser

aaa
Lys

ttc
Phe
105

agc
Ser

agc
Ser

ggt
Gly

tat
Tyr

atc
Ile
185

ggt
Gly

ccg
Pro

ctg
Leu

ctec
Leu

62

Gly
10

ggt
Gly

atg
Met

agc
Ser

gcc
Ala

gcg
Ala

ggt
Gly

agc
Ser

gat
Asp

gac
Asp

ctg
Leu
170

tat
Tyr

agc
Ser

gag
Glu

acc
Thr

gag
Glu
250

Ala

tct
Ser

ccg
Pro

tat
Tyr

gat
Asp
75

agc
Ser

gat
Asp

ggt
Gly

gtt
Val

cgt
Arg
155

gcg
Ala

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe

235

cac
His

Glu

ggt
Gly

ggce
Gly

att
Ile
60

aaa

Lys

gac
Asp

agc
Ser

ggt
Gly

gtg
Val
140

atc
Ile

tgg

‘Trp

gca
Ala

agc
Ser

ttt
Phe
220

ggt
Gly

cac
His

Val

nnn
Xaa

aag
Lys
45

aac
Asn

agc
Ser

acc
Thr

tte
Phe

ggc
Gly
125

atg
Met

acc
Thr

tat
Tyr

agc
Ser

ggc
Gly
205

gcc

Ala

ggc
Gly

cac’
His

Lys

atc
Ile
30

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
110

ggc
Gly

acc
Thr

att
Ile

cag
Gln

acc
Thr
190

acc

Thr

acc
Thr

ggc
Gly

cac
His

Lys
15

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met

tac
Tyr

agc
Ser

cag
Gln

acc
Thr

caa’

Gln
175

ctg

Leu

gag
Glu

tat
Tyr

acc
Thr

cac
His

255

Pro

tet
Ser

gaa
Glu

ccg
Pro

acc
Thr

tac
Tyr

tag
Trp

ggt

Gly

agc
Ser

tgc.

Cys
160

gca
Ala

caa
Gln

ttc
Phe

tac
Tyr

aaa
Lys
240

cac
His

96

144

192

240

288

336

- 384

432

480

528

576

624

672

720

768




63

<210> 10

<211> 256

<212> PRT

<213> Artificial

<220>

<221> misc_feature

<222>  (29)..(29)

<223> The 'Xaa' at location 29 stands for Lys, Asn, Arg, Ser, Thr, Ile,
Met, Glu, Asp, Gly, Ala, Vval, Gln, His, Pro, Leu, Tyr, Trp, or
Phe.

<220>
<223> Synthetic Construct

<400> 10
Met Ala Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro
1 5 10 15 )

Gly Glu Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Xaa Ile Ile Ser
20 25 30

Ser Tyr Trp Ile Ser Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu

Trp Met Gly Lys Ile Asp Pro Gly Asp Ser Tyr Ile Asn Tyr Ser Pro
50 55 60

Ser Phe Gln Gly His Val Thr Ile Ser Ala Asp Lys Ser Ile Asn Thr
Ala Tyr Leu Gln Trp Asn Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr

Tyr Cys Ala Arg Gly Gly Arg Asp Phe Gly Asp Ser Phe Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly
115 120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Val Val Met Thr Gln Ser
130 135 140

Pro Ser Phe Leu Ser Ala Phe Val Gly-Asp Arg Ile Thr Ile Thr Cys
145 150 155 160

Arg Ala Ser Ser Gly Ile Ser Arg Tyr Leu Ala Trp Tyr Gln Gln Ala
165 170 175

Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala Ala Ser Thr Leu Gln
180 185 190 )

Thr Gly Val Pro Ser Arg Phe Ser Gly'Ser Gly Ser Gly Thr Glu Phe




64
195 200 205

Thr Leu Thr Ile Asn Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr
210 215 220

Cys Gln His Leu Asn Ser Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys
‘ 225 230 235 240

Val Asp Ile Lys Arg Ala Ala Ala Leu Glu His His His His His His
245 250 255

<210> 11

<211> 744

<212> DNA

<213> Artificial

<220>
<223> scFv peptide

<220>
<221> -CDS
<222>  (1)..(744)

<400> 11

atg gct gaa gtt caa ctt gtt gaa tct ggt gct gaa gtt aaa aaa ccg - 48
Met Ala Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro

1 5. 10 15

ggt gaa tct ctg cgt atc tct tgce aaa ggt tct ggt tgc atc ate tct 96
Gly Glu Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Cys Ile Ile Ser
20 25 30

tct tac tgg atc age tgg gtt cgt cag atg ccg ggc aag ggc ctg gaa 144
Ser Tyr Trp Ile Ser Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu

tgg atg ggt aaa att gat ccg ggc gac agc tat att aac tac agc ccg 192
Trp Met Gly Lys Ile Asp Pro Gly Asp Ser Tyr Ile Asn Tyr Ser Pro
50 55 60 i

agc ttt cag ggc cat gtt acc atc agc gcc gat aaa agc att aac acc 240
Ser Phe Gln Gly His Val Thr Ile Ser Ala Asp Lys Ser Ile Asn Thr
65 70 75 80

gct tac ctg caa tgg aac agc ctg aaa gcg agc gac acc gcg atg tac 288
Ala Tyr Leu Gln Trp Asn Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr
85 90 95

tac tgt gcc cgt ggc ggt cgt gac tte ggt gat agc ttc gat tac tgg 336
Tyr Cys Ala Arg Gly Gly Arg Asp Phe Gly Asp Ser Phe Asp Tyr Trp
100 105 110

ggt cag ggc acc ctg gtg acc gtg agc agc ggt ggt ggc ggc agc ggt 384
Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly
115 120 125

ggt ggc ggc agc ggc ggc ggc ggc agc gat gtt gtg atg acc cag agé 432
Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Val Val Met Thr Gln Ser
130 135 140

CCg agc ttc ctg agc gecg tte gtt ggt gac cgt atc acc att acc tgc 480




Pro Ser
145

cge gce

Arg Ala

ccg ggt
Pro Gly

acc ggc
Thr Gly

acc ctg
Thr Leu

210
tgc caa

Cys Gln
225

gtg gac
Val Asp

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

<220>
<223>

<400>

Met Ala

Gly Glu

Ser Tyr

Trp Met

50

Ser Phe
65

Ala Tyr

Tyr Cys

Phe

agc
Ser

aaa
Lys

gtt
Val
195

acc
Thr

cac
His

atc
Ile

12
246
PRT

Leu

agc
Ser

gca
Ala
180

ccg

Pro

atc
Ile

ctg
Leu

aaa
Lys

Ser

ggc
Gly
165

ccg
Pro

agc
Ser

aac
Asn

aat
Asn

cgc
Arg
245

Artificial

Ala
150

atc
Ile

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser
230

gcg
Ala

Phe

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
215

tat
Tyr

taa

Synthetic Construct

12

Glu

Ser

Trp

35

Gly

Gln

Leu

Ala

val

Leu

20

Ile

Lys

Gly

Gln

Arg
100

Gln

Arg

Ser

Ile

His

Trp
85

Leu

Ile

Trp

Asp

Val

70

Asn

Gly

Val

Ser

val

Pro

55

Thr

Ser

Arg

val

cgc
Arg

ctg
Leu

agc
Ser
200

caa
Gln

ccg
Pro

taa

Glu
Cys
Arg
40

Gly
Ile

Leu

Asp

Gly

tat
Tyr

atc
Ile
185

ggt
Gly

ccg
Pro

ctg
Leu

Ser

Lys

25

Gln

Asp

Ser

Lys

Phe
105

65

Asp

ctg
Leu
170

tat

Tyr

agc
Ser

gag
Glu

acc
Thr

Gly
10

Gly
Met
Ser
Ala
Ala
90

Gly

Arg
155

gcg
Ala

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe
235

Ala

Ser

Pro

Tyr

Asp

75

Ser

Asp

Ile

tag
Trp

gca
Ala

agc
Ser

ttt
Phe
220

ggt
Gly

Glu

Gly

Gly

Ile

60

Lys

Asp

Ser

Thr

tat
Tyr

agc
Ser

ggc .

Gly
205

gce
Ala

ggc
Gly

Val

Cys

Lys

45

Asn

Ser

Thr

Phe

Ile

cag
Gln

acc
Thr
190

acc
Thr

acc
Thr

ggc
Gly

Lys

Ile

Gly

Tyr

Ile

Ala

Asp
110

Thr

caa
Gln
175

ctg
Leu

gag
Glu

tat
Tyr

acc
Thr

Lys

15

Ile

Leu

Ser

Asn

Met

95

Tyr

Cys
160

gca

Ala

caa
Gln

ttc
Phe

tac
Tyxr

aaa
Lys
240

Pro

Ser

Glu

Pro

Thr

80

Tyr

Trp

528

576

624

672

720




Gly Gln Gly
115

Gly Gly Gly
130

Pro Ser Phe
145

Arg Ala Ser
Pro Gly Lys

Thr Gly Val
195

Thr Leu Thr
210

Cys Gln His
225

Val Aép Ile

<210> 13

<211> 744
<212> DNA
<213>

<220>
<223> scFv

<220>
<221> CDS
<222>

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

<400> 13
atg gct gaa
Met Ala Glu
1

ggt gaa tct
Gly Glu Ser

tct tac tgg
Ser Tyr Trp
35

(1) ..

Thr Leu

Ser Gly

Leu Ser

Ser Gly

165

Ala Pro

180

Pro Ser

Ile Asn

Leu Asn

Lys Arg
245

Artificial

peptide

(744)

misc feature
(85) .
A codon encoding

- (87)

gtt caa
Val Gln
5

ctg cgt
Leu Arg
20 -

atc agc
Ile Ser

Val

Gly

Ala

150

Ile

Lys

Arg

Ser

Ser
230

Ala

ctt
Leu

atc
Ile

tgg
Trp

Thr

Gly

135

Phe

Ser

Leu

Phe

Leu

215

Tyr

vVal
120
Gly
Val
Arg
Leu
Ser
200

Gln

Pro

Ser

Ser

Gly

Tyr

Ile

185

Gly

Pro

Leu

66

Ser

Asp

Asp

Leu

170

Tyr

Ser

Glu

Thr

Gly

Val

Arg

155

Ala

Ala

Gly

Asp

Phe
235

an amino acid other

gtt
Val

tct
Ser

gtt
vVal

gaa
Glu

tgc

Cys

cgt
Arg
40

tct
Ser

aaa
Lys
25

cag
Gln

ggt
Gly
10

ggt
Gly

atg
Met

gct
Ala

tct
Ser

ccg
Pro

Gly

Gly

- 125

Val
140

Ile

Trp

Ala

Ser

Phe

220

Gly

Met

Thr

Tyr

Ser

Gly

205

Ala

Gly

Gly

Thr

Ile

Gln

Thr

190

Thr

Thr

Gly

Ser

Gln

Thr

Gln

175

Leu

Glu

Tyr

Thr

than cysteine

gaa
Glu

ggt
Gly

ggc
Gly

gtt
val

nnn’
Xaa

aag
Lys
45

aaa
Lys

atc
Ile
30

ggc
Gly

aaa
Lys
15

atc

Ile

ctg
Leu

Gly

Ser

Cys
160

Ala

Gln

Phe

Tyr

Lys
240

ccg
Pro

tct
Ser

gaa
Glu

48

96

144




tgg
Trp

agc
Ser

gct
Ala

tac
Tyr

ggt
Gly

ggt
Gly

ccg
Pro
145

cge
Arg

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys
225

gtg
Val

atg
Met
50

ttt
Phe

tac
Tyz

tgt
Cys

cag
Gln

ggc
Gly
130

agc
Ser

gcc
Ala

ggt
Gly

ggc
Gly

ctg
Leu
210

caa
Gln

gac.

Asp

<210>
<211>
<212>

<213>

<220>

<221>

<222>
<223>

ggt
Gly

cag
Gln

ctg
Leu

gcc
Ala

ggc
Gly
115

ggc
Gly

ttc
Phe

agc
Ser

aaa
Lys

gtt
val
195

acc
Thr

cac
His

atc
Ile

14
246
PRT

(29)

aaa
Lys

ggc
Gly

caa
Gln

cgt
Arg
100

acc
Thr

agc
Ser

ctg
Leu

agc
Ser

gca
Ala
180

ceg

Pro

atc
Ile

ctg
Leu

aaa
Lys

att
Ile

cat
His

tgg
Trp
85

ggc
Gly

ctg
Leu

ggc
Gly

agc
Ser

ggc
Gly
165

ccg
Pro

agc
Ser

aac
Asn

aat
Asn

cgc
Arg
245

Artificial

misc feature

. (29)

gat
Asp

gtt
Val
70

aac
Asn

ggt
Gly

gtg
Val

ggc
Gly

gcg
Ala
150

atc
Ile

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser
230

gcg
Ala

ccg
Pro
55

acc
Thr

agc
Ser

cgt
Arg

acc
Thr

ggc
Gly
135

ttc
Phe

agce
Ser

ctg
Leu

ttt
Phe

ctg
Leu
215

tat
Tyr

taa

ggc¢
Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
val
120

ggc
Gly

gtt
val

cgce
Arg

ctg
Leu

agc
Ser
200

caa
Gln

ccg
Pro

taa

gac
Asp

agc
Ser

aaa
Lys

tte
Phe
105

agc
Ser

agc
Ser

ggt
Gly

tat
Tyr

atc
Ile
185

ggt
Gly
ccg
Pro

ctg
Leu

67

agc
Ser

gcce
Ala

gcg
Ala
90

ggt
Gly

agc
Ser

gat
Asp

gac
Asp

ctg
Leu
170

tat
Tyr

agc
Ser

gag
Glu

acc
Thr

tat
Tyr

gat
Asp

agc
Ser

gat
Asp

ggt
Gly

gtt
Val

cgt
Arg
155

gcg
Ala

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe
235

att
Ile

60

aaa
Lys

gac
Asp

agc
Ser

ggt
Gly

gtg
Val
140

atc

Ile

tgg
Trp

gca
Ala

agc
Ser

ttt

Phe
220

ggt
Gly

aac
Asn

agc
Ser

acc
Thr

ttc
Phe

ggc
Gly
125

atg
Met

acc
Thr

tat
Tyr

agc
Ser

ggc
Gly
205

gcc

Ala

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
110

ggc
Gly

acc
Thr

att
Ile

cag
Gln

acc
Thr
190

acc

Thr

acc
Thr

ggc
Gly

The 'Xaa' at location 29 stands for Lys, Asn, Arg,

agc
Ser

aac
Asn

atg
Met
95

tac

Tyr

agc
Ser

cag
Gln

acc
Thr

caa
Gln
175

ctg

Leu

gag
Glu

tat
Tyr

acc
Thr

ccg
Pro

acc

Thr .

tac
Tyr

tgg
Trp

ggt
Gly

agc
Ser

tgc
Cys

160

gca
Ala

caa
Gln

ttc
Phe

tac
Tyr

aaa
Lys
240

Ser,

Thr,

192

240

288

336

384

432

480

528

576

624

672

720

Ile,

Met, Glu, Asp, Gly, Ala, Val, Gln, His, Pro, Leu, Tyr, Trp, or
Phe. :




<220>
<223>

<4OQ>

Met

1

Gly

Ser

Trp

Ser

65

Ala

Tyr

Gly

Gly

Pro

145

Arg

Pro

Thr

Thr

Cys
225

Val

Ala

Glu

Tyr

Met

50

Phe

Tyr

Cys

Gln

Gly

130

Ser

Ala

Gly

Gly

Leu

210

Gln

Asp

14

Glu

Ser

Trp

35

Gly

Gln

Leu

Ala

Gly

115

Gly

Phe

Ser

Lys

Val

195

Thr

His

Ile

Val

Leu

20

Ile

Lys

Gly

Gln

Arg

100

Thr

Ser

Leu

Ser

Ala

180

Pro

Ile

Leu

Lys

Gln

Arg

Ser

Ile

His

Trp

85

Gly

Leu

Gly

Ser

Gly

165

Pro

Ser

Asn

Asn

Arg

Leu

Ile

Trp

Asp

Val

70

Asn

Gly

Val

Gly

Ala

150

Ile

Lys

Arg

Ser

Ser

230

Ala

Synthetic Construct

Val

Ser

Val

‘Pro

55

Thr

Ser

Arg

Thr

Gly

135

Phe

Ser

Leu

Phe

Leu

215

Tyr

Glu

Cys

Arg

40

Gly

Ile

Leu

Asp

Val

120

Gly

Val

Arg

Leu

Ser

200

Gln

Pro

Ser

Lys

25

Gln

Asp

Ser

Lys

Phe

105

Ser

Ser

Gly

Tyr

Ile

185

Gly

Pro

Leu

68

Gly

10

Gly

Met

Ser

Ala

Ala

Gly

Ser

Asp

Asp

Leu

170

Tyr

Ser

Glu

Thr

Ala

Ser

Pro

Tyr

Asp

75

Ser

Asp

Gly

Val

Arg

155

Ala

Ala

Gly

Asp

Phe
235

Glu
Gly
Gly
Ile
60

Lys
Asp
Ser
Gly
Val
140
Ile
Trp
Ala
Ser
Phe

220

Gly

Val
Xaa
Lys
45
Asn
Ser
Thr
Phe
Gly
125
Met

Thr

Tyr

Ser

Gly
205

Ala

Gly

Lys

Ile

30

Gly

Tyr

Ile

Ala

Asp

110

Gly

Thr

Ile

Gln

Thr

190

Thr

Thr

Gly

Lys

15

Ile

Leu

Ser

Asn

Met

95

Tyr

Ser

Gln

Thr

Gln

175

Leu

Glu

Tyr

Thr

Pro

Ser

Glu

Pro

Thr

80

Tyr

Trp

Gly

Ser

Cys

160

Ala

Gln

Phe

Tyr

Lys
240




<210> 15

<211> 744

<212> DNA

<213> Artificial
<220>

<223> scFv peptide
<220>

<221> CDS

<222> (1l)..(744).
<400> 15

atg gcg gaa gtg cag
Met Ala Glu Val Gln
1 5
ggt gaa tct ctg cgt
Gly Glu Ser Leu Arg

tct
Ser

ctg
Leu

gtt
Val

gaa
Glu

tct
Ser

atc
Ile

tgc
Cys

aaa
Lys

69

ggt
Gly
10

ggt
Gly

gct
Ala

tct
Ser

gaa
Glu

ggt
Gly

gtt
Val

tgc
Cys

aaa
Lys

.atc

Ile

aaa
Lys
15

ccg

tct
Ser

atc
Ile

Pro

48

96




Thr

acc
Thr

tgc
Cys
225

gtg
Val

Gly

ctg
Leu
210

caa
Gln

gac
Asp

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

<220>

<223>

Met

1

Gly

Ser

Trp

Ser

Ala

Tyr

Gly

Gly

Pro
145

'<400>

Ala
Glu
Tyr
Met
50

Phe
Tyf
Cys
Gln
Gly

130

Ser

Val
195

acc
Thr

cac
His

atc

Ile

16
246
PRT

16

Glu

Ser

Trp

Gly

Gln

Leu

Ala

Gly

115

Gly

Phe

Pro

atc
Ile

ctg
Leu

aaa

Lys

Val

Leu

20

Ile

Lys

Gly

Gln

Arg

100

Thr

Ser

Leu

Ser

aac
Asn

aat
Asn

cgc
Arg
245

Artificial

Gln

Arg

Ser

Ile

His

Trp

Gly

Leu

Gly

Ser

Arg

agc
Ser

agc
Ser
230

gcg
Ala

Leu

Ile

Trp

Asp

Val

70

Asn

Gly

Val

Gly

Ala
150

Phe

ctg
Leu
215

tat
Tyr

taa

Synthetic Construct

Val

Ser

Val

Pro

55

Thr

Ser

Arg

Thr

Gly

135

Phe

Ser
200

caa

Gln

ccg
Pro

taa

Glu

Cys.

Arg

40

Gly

Ile

Leu

Asp

Val

120

Gly

Val

Gly

ccg
Pro

ctg
Leu

Ser

Lys

25

Gln

Asp

Ser

Lys

Phe

105

Ser

Ser

Gly

70

Ser

gag
Glu

acc
Thr

Gly

10

Gly

Met

Ser

Ala

Ala

Gly

Ser

Asp

Asp

Gly

gat
Asp

tte
Phe
235

Ala

Ser

Pro

Tyr

Asp

75

Ser

Asp

Gly

Val

Arg
155

Ser

ttt
Phe
220

ggt
Gly

Glu

Gly

Gly

Ile

60

Lys

Asp

Ser

Gly

Val

140

Ile

Gly
205

gcc
Ala

ggc
Gly

Val
Cys
Lys
45

Asn
Ser
Thr
Phe
Gly
125

Met

Thr

Thr

acc
Thr

ggc
Gly

Lys

Ile

30

Gly

Tyr

Ile

Ala

Asp

110

Gly

Thr

Ile

Glu

tat
Tyr

acc
Thr

Lys

15

Ile

Leu

Ser

Asn

Met

95

Tyr

Ser

Gln

Thr

Phe

tac
Tyr

aaa
Lys
240

Pro

Ser

Glu

Pro

Thr

80

Tyr

Trp

Gly

Ser

Cys
160

672

720




71

Arg Ala Ser Ser Gly Ile Ser Arg Tyr Leu Ala Trp Tyr Gln Gln Ala
165 170 175

Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala Ala Ser Thr Leu Gln
: 180 185 - 190

Thr Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe
195 200 205

Thr Leu Thr Ile Asn Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr
210 215 220

Cys Gln His Leu Asn Ser Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys
225 230 235 240

Val Asp Ile Lys Arg Ala
245

<210> 17
<211> 744
<212>. DNA ,
<213> Artificial

<220>
<223> scFv peptide

<220>
<221> CDS
<222> (1)..(744)

<220>
<221> misc_feature
<222> (85)..(87)
<223> A codon encoding an amino acid other than: cysteine
<400> 17 .
atg gcg gaa gtg cag ctg gtt gaa tct ggt gct gaa gtt aaa aaa ccg 48
Met Ala Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro
1 5 10 15
ggt gaa tct ctg cgt atc tct tgc aaa ggt tct ggt nnn atc atc tct 96
Gly Glu Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Xaa Ile Ile Ser
20 25 30
tgg atc agc tgg gtt cgt cag atg ch ggc aag ggc ctg gaa 144
Trp Ile Ser Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu
35 40 : 45
ggt aaa att gat ccg ggc gac agc tat att aac tac agc ccg 192
Gly Lys Ile Asp Pro Gly Asp Ser Tyr Ile Asn Tyr Ser Pro
55 60
cag ggc cat gtt acc atc agc gcc gat aaa agc att aac acc 240
Gln Gly His Val Thr Ile Ser Ala Asp Lys Ser Ile Asn Thr
70 75 80
ctg caa tgg aac agc ctg aaa gcg agc gac acc gcg atg tac 288

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




tgt
Cys

gcc
Ala

cgt
Arg
100

cgt
Arg

ggt
Gly

ggc
Gly

gac
Asp

acc
Thr

acc
Thr

cag
Gln

ctg
Leu

gtg
Val
120

gtg
Val

ggce
Gly
115

ggc
Gly
135

ggc
Gly

ggc
Gly
130

ggc
Gly

agce
Ser

ggc
Gly

ggce
Gly

ttc
Phe

ttc
Phe

agc
Ser

ctg
Leu

agc
Ser

gtt
Val

gcyg
Ala
150

atc’
Ile

cgc
Arg

gcc
Ala

agc
Ser

agc
Ser

ggc
Gly
165

agc
Ser

cgc
Arg

aaa
Lys

aaa
Lys

ccg
Pro

ctg
Leu

ctg
Leu

ggt
Gly

gca
Ala
180

ccg
Pro

ttt
Phe

acc
Thr

gtt
Val
195

cgt
Arg

ggce
Gly

ccg
Pro

agc
Ser

agc
Ser
200

atc
Ile

acc
Thr

acc
Thr

aac
Asn

caa
Gln

ctg
Leu
210

agce
Ser

ctg
Leu
215

tat
Tyr

aat
Asn

tgc
Cys
225

caa
Gln

cac
His

ctg
Leu

agc
Ser
230

ccg
Pro

atc taa taa

Ile

aaa
Lys

gtg
Val

gac
Asp

cgc
Arg
245

gcg
Ala

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

18

246

PRT
Artificial

<220>
<221>
222>
<223>

misc_feature

(29)..(29)

The 'Xaa' at location 29
Met, Glu, Asp, Gly, Ala,

Phe.
<220>
<223> Synthetic Construct
<400> 18

Met Ala Glu Val Gln Leu Val Glu
1 5

Gly Glu Ser Leu-Arg Ile Ser Cys
20

T2

ttc ggt gat agc ttc gat tac tgg 336
Phe Gly Asp Ser Phe Asp Tyr Trp
105 110
agc agc ggt ggt ggc ggc agc ggt 384
Ser Ser Gly Gly Gly Gly Ser Gly
125
agc gat gtt gtg atg acc cag agc 432
Ser Asp Val Val Met Thr Gln Ser '
140
ggt gac cgt atc acc att acc tgc 480
Gly Asp Arg Ile Thr Ile Thr Cys
155 160
tat ctg gcg tgg tat cag caa gca 528
Tyr Leu Ala Trp Tyr Gln Gln Ala
170 : 175
atc tat gct gca agc acc ctg caa 576
Ile Tyr Ala Ala Ser Thr Leu Gln
185 © 190
ggt agc 'ggc agc ggc acc gag ttc 624
Gly Ser Gly Ser Gly Thr Glu Phe
205
ccg gag gat ttt gcc acc tat tac - 672
Pro Glu Asp Phe Ala Thr Tyr Tyr
220
ctg acc ttc ggt ggc ggc acc aaa 720
Leu Thr Phe Gly Gly Gly Thr Lys
235 240
744

stands for Lys, Asn, Arg, Ser, Thr, Ile,
vVal, Gln, His, Pro, Leu, Tyr, Trp, or

Ser Gly Ala Glu Val Lys Lys Pro
10 15

Lys Gly Ser Gly Xaa Ile Ile Ser
25 30




73

Ser Tyr Trp Ile Ser Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu
35 40 45

Trp Met Gly Lys Ile Asp Pro Gly Asp Ser Tyr Ile Asn Tyr Ser Pro
50 55 60

Ser Phe Gln Gly His Val Thr Ile Ser Ala Asp Lys Ser Ile Asn Thr
Ala Tyr Leu Gln Trp Asn Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr

Tyr Cys Ala Arg Gly Gly Arg Asp Phe Gly Asp Ser Phe Asp Tyr Trp
100 105 110 )

Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly
115 120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Val Val Met Thr Gln Ser
130 135 140

Pro Ser Phe Leu Ser Ala Phe Val Gly Asp Arg Ile Thr Ile Thr Cys
145 150 155 160

Arg Ala Ser Ser Gly Ile Ser Arg Tyr Leu Ala Trp Tyr Gln Gln Ala
165 : 170 175

Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala Ala Ser Thr Leu Gln
180 185 190

Thr Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe
195 200 - 205

Thr Leu Thr Ile Asn Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr
210 215 : 220

Cys Gln His Leu Asn Ser Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys
225 230 235 240

Val Asp Ile Lys Arg Ala
245

<210> 19

<211> 774

<212> DNA

<213> Artificial

<220>
<223> scFv peptide




<220>

<221> CDS

<222>

<400>

atg gcg
Met Ala
1 -

ggt gaa
Gly Glu

tct tac
Ser Tyr

tgg atg
Trp Met
50

agc ttt
Ser Phe
65

gct tac
Ala Tyr

tac tgt
Tyr Cys

ggt cag
Gly Gln

ggt ggc
Gly Gly
130

ccg agc
Pro Ser
145

cgc gcc
Arg Ala

ccg ggt
Pro Gly

acc ggc
Thr Gly

acc ctg
Thr Leu
210

tgc caa
Cys Gln
225

gtg gac

(1)..

19
gaa
Glu

tct
Ser

tgg
Trp
35

ggt
Gly

cag
Gln

ctg
Leu

gce
Ala

ggc
Gly
115

ggc
Gly

ttc
Phe

age
Ser

aaa
Lys

gtt
Val
195

acc
Thr

cac
His

atc

(774)

gtg
Val

ctg
Leu
20

atc
Ile

aaa
Lys

ggc
Gly

caa
Gln

cgt
Arg
100

acc

Thr

agc
Ser

ctg
Leu

agc
Ser

gca
Ala
180

ccg
Pro

atc
Ile

ctg
Leu

aaa

cag
Gln

cgt
Arg

agc
Ser

att
Ile

cat
His

tgg
Trp

ggc
Gly

ctyg
Leu

ggc
Gly

agc
Ser

ggc
Gly
165

ccg
Pro

agce
Ser

aac
Asn

aat
Asn

cgc

ctg
Leu

atc
Ile

tgg
Trp

gat
Asp

gtt
Val
70

aac
Asn

ggt
Gly

gtg
Val

ggc
Gly

gcg
Ala
150

atc

Ile

aaa
Lys

cgt
Arg

agce
Ser

agc
Ser
230

gcg

gtt
Val

tct
Ser

gtt
vVal

‘ccg

Pro
55

acc
Thr

agc
Ser

cgt
Arg

acc
Thr

ggc
Gly
135

ttc
Phe

agc-

Ser

ctg
Leu

ttt
Phe

ctg
Leu
215

tat
Tyr

gcce

gaa
Glu

tgc
Cys

cgt
Arg
40

ggc
Gly

atc
Ile

ctg
Leu

gac

Asp.

gtg
val
120

ggce
Gly

gtt
Val

cgce
Arg

ctg
Leu

agc
Ser
200

caa
Gln

ccg
Pro

gca

tct
Ser’

aaa
Lys
25

cag
Gln

gac
Asp

agc
Ser

aaa
Lys

ttc
Phe
105

agce

Ser

agc
Ser

ggt
Gly

tat
Tyr

atc
Ile
185

ggt
Gly

ccg
Pro

ctg
Leu

ctc

74

ggt
Gly
10

ggt
Gly

atg
Met

agc
Ser

gcc
Ala

gcg
Ala
90

ggt
Gly

agc
Ser

gat
Asp

gac
Asp

ctg
Leu
170

tat
Tyr

agc
Ser

gag
Glu

acc
Thr

gag

gct
Ala

tct
Ser

ccg
Pro

tat
Tyr

gat
Asp
75

agce
Ser

gat
Asp

ggt
Gly

gtt
Val

cgt
Arg
155

gcg
Ala

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe
235

cac

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile
60

aaa
Lys

gac
Asp

agc
Ser

ggt
Gly

gtg
Val
140

atc

Ile

tgg
Trp

gca
Ala

agc
Ser

ttt
Phe
220

ggt
Gly

cac

gtt
Val

tgc
Cys

aag
Lys
45

aac
Asn

agce
Ser

acc
Thr

tte
Phe

ggc
Gly.
125

atg
Met

acc
Thr

tat
Tyr

agc
Ser

ggc
Gly
205

gcc
Ala

ggc
Gly

cac

aaa
Lys

atc
Ile
30

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
110

ggc
Gly

acc
Thr

att
Ile

cag
Gln

acc
Thr
190

acc
Thr

acc
Thr

ggc
Gly

cac

aaa
Lys
15

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met
95

tac
Tyr

agce
Ser

cag
Gln

acc
Thr

caa
Gln
175

ctg

Leu

gag
Glu

tat
Tyr

‘acc

Thr

cac

ccg
Pro

tct
Ser

gaa
Glu

ccg
Pro

acc
Thr
80

tac
Tyr

tgg

Trp

ggt
Gly

agc
Ser

tgc
Cys
160

gca

Ala

caa
Gln

ttc
Phe

tac
Tyr

aaa
Lys
240

cac

48

96

144

192

240

288

336

432

480

528

576

624

672

720

768




75

Val Asp Ile Lys Arg Ala Ala Ala Leu Glu His His His His His His

taa taa

<210>
<211>
<212>

<213>

<220>
<223>

<400>
Met Ala

1

Gly Glu

Ser Tyr

Trp Met
50

Ser Phe
65

Ala Tyr

Tyr Cys

Gly Gln

Gly Gly

130

Pro Ser
145
Arg Ala

Pro Gly

Thr Gly

20
256
PRT

20

Glu

Ser

Trp

35

Gly

Gln

Leu

Ala

Gly

115

Gly

Phe

Ser

Lys

Val
195

Val

Leu

20

Ile

Lys

Gly

Gln

Arg

100

Thr

Sef

Leu

Ser

Ala

180

Pro

245

Artificial

Gln’

Arg

Ser

Ile

His

Trp

85

Gly

Leu

Gly

Ser

Gly

165

Pro

Ser

Leu

Ile

Trp

Asp

Val

70

Asn

Gly

Val

Gly

Ala

150

Ile

Lys

Arg

Synthetic Construct

val

Ser

Val

Prb

55

Thr

Ser

Arg

Thr

Gly

135

Phe

Ser

Led

Phe

Glu

Cys

Arg

Gly

Ile

Leu

Asp

Val

120

Gly

val

Arg

Leu

Ser
200

Ser

Lys

25

Gln

Asp

Ser

Lys

Phe

105

Ser

Ser

Gly

Tyr

Ile

185

Gly

250

Gly

10

Gly

Met

Ser

Ala

Ala

90

Gly

Ser

Asp

Asp

Leu
170

Tyr

Ser

Ala

Ser

Pro

Tyr

Asp

75

Ser

Asp

Gly

Val

Arg

155

Ala

Ala

Gly

Glu

Gly

Gly

Ile

60

Lys

Asp

Ser

Gly

Val

140

Ile

Trp

Ala

Ser

val

Cys

Lys

45

Asn

Ser

Thr

Phe

Gly

125

Met

Thr

Tyr

Ser

Giy
205

Lys

Ile

30

Gly

Tyr

Ile

Ala

Asp

110

Gly

Thr

Ile

Gln

Thr

190

Thr

255

Lys

15

Ile

Leu

Ser

Asn

Met

95

Tyr

Ser

Gln

Thr

Gln

175

Leu

Glu

Pro

Ser

Glu

Pro

Thr

80

Tyr

Trp

Gly

Ser

Cys

160

Ala

Gln

Phe




76

Thr Leu Thr Ile Asn Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr
210 215 220

Cys Gln His Leu Asn Ser Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys
225 230. 235 240

Val Asp Ile Lys Arg Ala Ala Ala Leu Glu His His His His His His
245 250 255

<210> .21

<211> 774

<212> DNA

<213> Artificial

<220>.
<223> scFv peptide

<220>
<221> CDS
<222>  (1)..(774)

<220>
<221> misc feature
<222> (85)..(87)

<223> A codon encoding an amino acid other than cysteine

<400> 21

atg gcg gaa gtg cag ctg gtt gaa tct ggt gct gaa gtt aaa aaa ccg 48
Met Ala Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro

1 5 : 10 15

ggt gaa tct ctg cgt atc tct tgc aaa ggt tct ggt nnn atc atc tct 96
Gly Glu Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Xaa Ile Ile Ser
20 25 30 :

tct tac tgg atc agc tgg gtt cgt cag atg ccg ggc aag ggc ctg gaa 144
Ser Tyr Trp Ile Ser Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu




Gly Gly
130

ccg agce
Pro Ser
145

cgc gce
Arg Ala

ccg ggt

Gly

ttc
Phe
agc

Ser

aaa

Pro Gly Lys

acc ggc

gtt

Thr Gly Val

acc ctg
Thr Leu
210

tgc caa
Cys Gln
225

gtg gac
Val Asp

taa taa

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

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

<220>
<223>

<400>

195

acc
Thr

cac
His

atc
Ile

22
256
PRT

Ser

ctg
Leu

agc
Ser

gca
Ala
180

ccg
Pro

atc
Ile

ctg
Leu

aaa
Lys

Gly

agc
Ser

ggc
Gly
165

ccg
Pro

agc
Ser

aac
Asn

aat
Asn

cgce
Arg
245

Artificial

misc_feature
(29)..(29)

The 'Xaa' at location 29
Met, Glu, Asp, Gly, Ala,

Phe.

Gly

gcg
Ala
150

atc
Ile

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser
230

gcg
Ala

Gly
135

ttc
Phe

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
215

tat
Tyr

gce
Ala

Synthetic Construct

22

Gly

gtt
Val

cgce
Arg

ctg
Leu

agc
Ser
200

caa
Gln

ccg
Pro

gca
Ala

Met Ala Glu Val Gln Leu Val Glu

1

5

Gly Glu Ser Leu Arg Ile Ser Cys

20

Ser Tyr Trp Ile Ser Trp Val

35

Trp Met Gly Lys Ile Asp Pro

50

55

Arg
40

Gly

77

Ser Asp Val Val Met Thr Gln Ser
140

ggt gac cgt atc acc-att acc tgc 480
Gly Asp Arg Ile Thr Ile Thr Cys
155 160

tat ctg gcg tgg tat cag caa gca 528
Tyr Leu Ala Trp Tyr Gln Gln Ala
170 175

atc tat gct gca. agc acc ctg caa 576
Ile Tyr Ala Ala Ser Thr Leu Gln
185 190

ggt agc ggc agc ggc acc gag ttc 624
Gly Ser Gly Ser Gly Thr Glu Phe
205

CCcg gag gat ttt gcc acc tat tac 672
Pro Glu Asp Phe Ala Thr Tyr Tyr
220

ctg acc ttc ggt ggc ggc acc aaa 720
Leu Thr Phe Gly Gly Gly Thr Lys
235 240

ctc gag cac cac cac cac cac cac 768
Leu Glu His His His His His His
250 255

774

stands for Lys, Asn, Arg, Ser, Thr, Ile,
val, ‘Gln, His, Pro, Leu, Tyr, Trp, or

Ser Gly Ala Glu Val Lys Lys Pro
10 15

Lys Gly Ser Gly Xaa Ile Ile Ser
25 30

Gln Met Pro Gly Lys Gly Leu Glu
45

Asp Ser Tyr Ile Asn Tyr Ser Pro
60




78

Ser Phe Gln Gly His Val Thr Ile Ser Ala Asp Lys Ser Ile Asn Thr
65 70 75 80

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

Tyr Cys Ala Arg Gly Gly Arg Asp Phe Gly Asp Ser Phe Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly
. 115 120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Val Val Met Thr Gln Ser
130 135 140

Pro Ser Phe Leu Ser Ala Phe Val Gly Asp Arg Ile Thr Ile Thr Cys
145 150 155 160

Arg Ala Ser Ser Gly Ile Ser Arg Tyr Leu Ala Trp Tyr Gln Gln Ala
165 170 175

Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala Ala Ser Thr Leu Gln
180 185 190

Thr Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe
195 200 205

Thr Leu Thr Ile Asn Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr
210 215 220

Cys Gln His Leu Asn Ser Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys
225 230 235 240

Val Asp Ile Lys Arg Ala Ala Ala Leu Glu His His His His His His
245 250 255

<210> 23

<211> 744

<212> DNA

<213> Artificial

<220>
<223> scFv peptide

<220>
<221> CDS
<222> (1)..(744)

<400> 23

atg gct gaa gtt caa ctt gtt gaa tct ggt gct gaa gtt aaa aaa ccg 48
Met Ala Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro
1 5 10 15




ggt gaa

tct

Gly Glu Ser

tct tac tgg
Ser Tyr Trp

35

tgg atg ggt
Trp Met Gly

50

agc ttt cag
Ser Phe Gln

65

gct tac ctg
Ala Tyr Leu

' tac tgt gcc
Tyr Cys Ala

ggt cag ggc
- Gly Gln Gly

115

ggt ggc ggc
Gly Gly Gly

130

ccg age tcc
Pro Ser Ser

145

cgc gcc agc
Arg Ala Ser

ccg ggt aaa
Pro Gly Lys

acc ggc gtt
Thr Gly Val

195

acc ctg- acc
Thr Leu Thr
210

tgc caa cac
Cys Gln His

225

gtg gac atc
Val Asp Ile

<210>
1 <211>
<212>
<213>

24
246
PRT

ctg
Leu
20

atc
Ile

aaa
Lys

gg9c
Gly

caa
Gln

cgt

Arg
100

acc
Thr

agc
Ser

ctg
Leu

agc
Ser

gca
Ala
180

ccg

Pro

atc
Ile

ctg
Leu

aaa
Lys

cgt
Arg

agc
Ser

att
Ile

cat
His

tgg
Trp

ggc
Gly

ctg
Leu

ggc
Gly

agc
Ser

ggc
Gly
165

ccg
Pro

agc
Ser

aac
Asn

aat
Asn

cgce
Arg
245

Artificial

atc
Ile

tgg
Trp

gat
Asp

gtt
Val
70

aac
Asn

ggt
Gly

gtg
Val

ggc
Gly

gcg
Ala
150

atc
Ile

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser
230

gcg
Ala

tct
Ser

gtt
Val

ccg
Pro
55

acc
Thr

agc
Ser

cgt
Arg

acc
Thr

ggc
Gly
135

agce

Ser

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
215

tat
Tyr

taa

tgc
Cys

cgt
Arg
40

ggc
Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
Val
120

ggc
Gly

gtt
Val

cgc
Arg

ctg
Leu

agc
Ser
200

caa
Gln

ccg
Pro

taa

aaa
Lys
25

cag
Gln

gac
Asp

agc
Ser

aaa
Lys

ttc
Phe
105

agc
Ser

agc
Ser

ggt
Gly

tat
Tyr

atc
Ile
185

ggt
Gly

ccg
Pro

ctg
Leu

79

ggt
Gly

atg
Met

agc
Ser

gce
Ala

gcg
Ala
90

ggt

Gly

agc
Ser

gat
Asp

gac
Asp

ctg
Leu
170

tat
Tyr

agc
Ser

gag
Glu

acc
Thr

tct
Ser

ccg
Pro

tat
Tyr

gat
Asp
75

agc
Ser

gat
Asp

ggt
Gly

gtt
Val

cgt
Arg
155

gcg
Ala

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe
235

ggt
Gly

ggc
Gly

att
Ile

aaa
Lys

gac
Asp

agc
Ser

ggt
Gly

gtg
Val
140

atc
Ile

tgg
Trp

gca
Ala

agc
Ser

ttt
Phe
220

ggt
Gly

tat
Tyr

aag
Lys
45

aac
Asn

agc
Ser

acc
Thr

ttc
Phe

gg9c¢
Gly
125

atg
Met

acc
Thr

tat
Tyr

agc
Ser

ggc
Gly
205

gcc

Ala

ggc
Gly

agc
Ser

30

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
110

ggc
Gly

acc
Thr

att
Ile

cag
Gln

acc
Thr
190

acc
Thr

acc
Thr

ggc
Gly

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met
95

tac
Tyr

agce
Ser

cag
Gln

acc
Thr

caa
Gln
175

ctg

Leu

gag
Glu

tat
Tyr

acc
Thr

tct
Ser

gaa
Glu

ccg
Pro

acc
Thr
80

tac
Tyr

tgg
Trp

ggt
Gly

agc
Ser

tgc
Cys
160

gca
Ala

caa
Gln

tte
Phe

tac
Tyr

aaa
Lys
240

96

144

192

240

288

336

384

432

480

528

576

624

672

720

744




80

<220>
<223> Synthetic Construct

<400> 24
Met Ala Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro
1 5 10 15

Gly Glu Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Tyr Ser Ile Ser
20 : 25 30

Ser Tyr Trp Ile Ser Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu
: 35 40 i 45

Trp Met Gly Lys Ile Asp Pro Gly Asp Ser Tyr Ile Asn Tyr Ser Pro
50 55 : 60

Ser Phe Gln Gly His Val Thr Ile Ser Ala Asp Lys Ser Ile Asn Thr

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

Tyr Cys Ala Arg Gly Gly Arg Asp Phe Gly Asp Ser Phe Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly
115 120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Val Val Met Thr Gln Ser
130 135 140 '

Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Ile Thr Ile Thr Cys
145 . - 150 155 160

Arg Ala Ser Ser Gly Ile Ser Arg Tyr Leu Ala Trp Tyr Gln Gln Ala
165 170 175

Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala Ala Ser Thr Leu Gln
180 185 190

Thr Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe
195 200 205

Thr Leu Thr Ile Asn Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr
210 215 220

Cys Gln His Leu Asn Ser Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys
225 230 235 240




Val Asp Ile Lys Arg Ala

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gct gaa
Met Ala Glu

1

ggt
Gly

tct
Ser

tgg
Trp

agc
Ser
65

gct
Ala

tac
Tyr

ggt
Gly

ggt
Gly

ccg
Pro
145

cgc

Arg

ccg
" Pro

gaa
Glu

tac
Tyxr

atg
Met
50

ttt
Phe

tac
Tyr

tgt
Cys

cag
Gln

25
744
DNA

245

Artificial

écFv peptide

CDS

(1)..

25

tect
Ser

tgg
Trp
35

ggt
Gly

cag
Gln

ctg
Leu

gce
Ala

ggc
Gly
115

ggc ggc

Gly
130

agc

Ser

gcc
Ala

ggt
Gly

Gly

tce
Ser

agc
Ser

aaa
Lys

(744)

gtt
Val

ctg
Leu
20

atc
Ile

aaa
Lys

ggc
Gly

caa
Gln

cgt
Arg
100

acc
Thr

agc
Ser

ctg
Leu

agc
Ser

gca
Ala
180

caa
Gln

cgt
Arg

agc
Ser

att
Ile

cat
His

tgg
Trp
85

ggc
Gly

ctg
Leu

ggc
Gly

agc
Ser

ggc
Gly
165

ccg
Pro

ctt
Leu

atc
Ile

tgg
Trp

gat
Asp

gtt
vVal
70

aac
Asn

ggt
Gly

gtg
Val

ggc
Gly

gcg
Ala
150

atc
Ile

aaa
Lys

gtt
Val

tct
Ser

gtt
Val

ccg
Pro
55

acce
Thr

agc
Ser

cgt
Arg

acc
Thr

ggc
Gly
135

agc

Ser

agc
Ser

ctg
Leu

gaa
Glu

tgc
Cys

cgt
Arg

ggc
Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
Val
120

ggce
Gly

gtt
Val

cgc
Arg

ctg
Leu

tct
Ser

aaa
Lys
25

cag
Gln

gac
Asp

agc
Ser

aaa
Lys

ttc
Phe
105

agc
Ser

agc
Ser

ggt
Gly

tat
Tyr

atc
Ile
185

81

ggt
Gly
10

ggt
Gly

atg
Met

agce
Ser

gcc
Ala

gcg
Ala

g9t

Gly

agc
Ser

gat
Asp

gac
Asp

ctg
Leu
170

tat
Tyr

gct
Ala

tet
Ser

ccg
Pro

tat
Tyr

gat
Asp
75

agc
Ser

gat
Asp

ggt
Gly

att
Ile

cgt
Arg
155

gcg
Ala

gct
Ala

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile
60

aaa

Lys

gac
Asp

agc

Ser

ggt
Gly

cag
Gln
140

atc

Ile

tag
Trp

gca
Ala

gtt
Val

tat

Tyxr

aag
Lys
45

aac
Asn

agc
Ser

acc
Thr

ttc
Phe

ggc
Gly
125

atg
Met

acc
Thr

tat
Tyr

agc
Ser

aaa
Lys

agc
Ser
30

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
110

ggc
Gly

acc
Thr

att
Ile

cag
Gln

acc
Thr
190

aaa
Lys
15

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met
95

tac
Tyr

agc
Ser

cag
Gln

acc
Thr

caa
Gln
175

ctg
Leu

ccg
Pro

tct
Ser

gaa
Glu

ccg
Pro

acc
Thr
80

tac
Tyr

tgg
Trp

ggt
Gly

agc
Ser

tgc
Cys
160

gca
Ala

caa
Gln

48

96

144

192

240

288

336

384

432

480

528

576




acc
Thr

acc
Thr

tgc
Cys
225

gtg
Val

ggc
Gly

ctg
Leu
210
caa

Gln

gac
Asp

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

<220>
<223>

<400>

gtt
vVal
195

acc
Thr

cac
His

atc
Ile

26
246
PRT

ccg
Pro

atc
Ile

ctyg
Leu

aaa
Lys

agc
Ser

aac
Asn

aat
Asn

cgc
Arg
245

Artificial

cgt
Arg

agc
Ser

agc
Ser
230

gcg
Ala

ttt
Phe

ctg
Leu -
215

tat
Tyr

taa

Synthetic Construct

26

Met Ala Glu

1

Gly

Ser

Trp

Ser

65

Ala

Tyr

Gly

Gly

Pro
145

Glu

Tyr

Met

50

Phe

Tyr

Cys

Gln

Gly

130

Ser

Ser

Trp

Gly

Gln

Leu

Ala

Gly

115

Gly

Ser

Val

Leu

20

Ile

Lys

Gly

Gln

Arg

100

Thr

Ser

Leu

Gln

5

Arg

Ser

Ile

His

Trp

85

Gly

Leu

Gly

Ser

Leu

Ile

Trp

Asp

Val

70

Asn

Gly

Val

Gly

Ala
150

Val

Ser

Val

Pro

Thr

Ser

Arg

Thr

Gly

135

Ser

agc
Ser
200

caa
Gln

ccg
Pro

taa

Glu

Cys

Arg

40

Gly

Ile

Leu

Asp

Val

120

Gly

Val

ggt
Gly

ccg

Pro

ctg
Leu

Ser

Lys

25

Gln

Asp

Ser

Lys

Phe

105

Ser

Ser

Gly

82

agc
Ser

gag
Glu

acc
Thr

Gly

10

Gly

Met

Ser

Ala

Ala

90

Gly

Ser

Asp

Asp

ggc
Gly

gat
Asp

ttc
Phe
235

Ala

Ser

Pro

Tyr

Asp

75

Ser

Asp

Gly

Ile

Arg
155

agc
Ser

ttt
Phe
220

ggt
Gly

Glu

Gly

Gly

Ile

Lys

Asp

Ser

Gly

Gln

140

Ile

ggc

Gly-

205

gce
Ala

ggc
Gly

Val
Tyr
Lys
45

Asn
Ser
Thr
Phe
Gly
125

Met

Thr

acc
Thr

acc
Thr

ggc
Gly

Lys

Ser

Gly

Tyr

Ile

Ala

Asp

110

Gly

Thr

Ile

gag
Glu

tat
Tyr

acc
Thr

Lys
15

Ile

Leu

Ser’

Asn

Met

95

Tyr

Ser

Gln

Thr

ttc
Phe

tac
Tyr

aaa
Lys
240

Pro

Ser

Glu

Pro

Thr

80

Tyr

Trp

Gly

Ser

Cys
160

624

672

720




Arg

Pro

Thr

Thr

Cys

225

Val

Ala

Gly

Gly

Leu

210

Gln

Asp

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gct gaa
Met Ala Glu

1

ggt
Gly

tct
Ser

_tgg
Trp

agc
Ser
65

gct

Ala

tac
Tyr

gaa
Glu

tac
Tyr

atg
Met
50

ttt
Phe

tac
Tyr

tgt
Cys

Ser

Lys

Val

195

Thr

His

Ile

27
744
DNA

Ser

Ala

180

Pro

Ile

Leu

Lys

Gly

165

Pro

Ser

Asn

Asn

Arg
245

Artificial

scFv peptide

CbS
(1)..

27

tct
Ser

tgg
Trp
35

ggt
Gly

cag
Gln

ctg
Leu

gcc
Ala

(744)

gtt
Val

ctg
Leu
20

atc
Ile

aaa
Lys

ggc
Gly

caa
Gln

cgt
Arg
100

caa
Gln

cgt
Arg

agc
Ser

att
Ile

cat
His

tgg
Trp

ggc
Gly

Ile

Lys

Arg

Ser

Ser
230

Ala

ctt
Leu

atc
Ile

tgg
Trp

gat
Asp

gtt
Val
70

agc

Ser

ggt
Gly

Ser

Leu

Phe

Leu
215

Tyr

gtt
Val

tet
Ser

gtt
vVal

ccg
Pro
55

acc

Thr

agc
Ser

cgt
Arg

Arg

Leu

Ser
200

Gln

Pro

gaa
Glu

tgc
Cys

cgt
Arg
40

ggc
Gly

atc
Ile

ctg
Leu

gac
Asp

Tyr

Ile
185

Gly

Pro

Leu

tct
Ser

aaa
Lys
25

cag

Gln

gac
Asp

agc
Ser

aaa
Lys

ttc
Phe
105

83

Leu
170

Tyr

Ser

Glu

Thr

ggt
Gly
10

gqt
Gly

atg
Met

agc
Ser

gcc
Ala

gcg
Ala
90

ggt
Gly

Ala

Ala

Gly

Asp

Phe
235

gct
Ala

tct
Ser

ccg
Pro

tat
Tyr

gat
Asp
75

agc

Ser

gat
Asp

Trp

Ala

Ser

Phe
220

Gly

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile

aaa
Lys

gac
Asp

agc
Ser

Tyr

Ser

Gly
205

Ala

Gly

gtt
Val

tgc
Cys

aag
Lys
45

aac
Asn

agc
Ser

acc
Thr

ttc
Phe

Gln

Thr
190

Thr

Thr

Gly

aaa
Lys

atc
Ile
30

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
110

Gln
175

Leu

Glu

Tyr

Thr

aaa
Lys
15

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met
95

tac
Tyr

Ala

Gln

Phe

Tyr

Lys
240

ccg
Pro

tct
Ser

gaa
Glu

ccg
Pro

acc
Thr
80

tac

Tyr

tgg
Trp

48

96

144

192

240

288

336




ggt
Gly

ggt
Gly

ccg
Pro
145

cgc
Arg

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys
225

gtg
Val

cag
Gln

ggc
Gly
130

agc
Ser

gcc
Ala

ggt
Gly

ggc
Gly

ctg
Leu
210

caa
Gln

gac
Asp

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

<220>
<223>

<400>

ggc
Gly
115

ggc
Gly

tte
Phe

agc
Ser

aaa
Lys

gtt
Val
195

acc
Thr

cac
His

atc
Ile

28

246
PRT
Artificial

28

"Met Ala Glu

1

Gly Glu Ser

Ser Tyr'Trp

35

Trp Met Gly

50

Ser Phe Gln

65

acc
Thr

agc
Ser

ctg
Leu

agc
Ser

gca
Ala

‘180

ccg
Pro

atc
Ile

ctg
Leu

aaa
Lys

Val
Leu
20

Ile

Lys

Gly

ctg
Leu

ggc
Gly

agce
Ser

ggc
Gly
165

ccg

Pro

agc
Ser

agc
Ser

aat
Asn

cgc
Arg
245

Gln

Arg

Ser

Ile

His

gtg
Val

ggc
Gly

gcg
Ala
150

atc
Ile

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser
230

gcg
Ala

Leu

Ile

Trp

Asp

val
70

acc
Thr

ggc
Gly
135

ttc
Phe

agc
Ser

ctg

Leu

ttt
Phe

ctg
Leu
215

tat
Tyr

taa

Synthetic Construct

Val

Ser

Val

Pro

55

Thr

gtg
Val
120

ggc
Gly

gtt
Val

cgc
Arg

ctg
Leu

agc
Ser
200

caa

Gln

ccg
Pro

taa

Glu

Cys

Arg

40

Gly

Ile

agc
Ser

agc
Ser

ggt
Gly

tat
Tyr

atc
Ile
185

ggt
Gly

ccg
Pro

ctg
Leu

Ser

Lys

25

Gln

Asp

Ser

84

agc
Ser

gat
Asp

gac
Asp

ctg
Leu
170

tat
Tyr

agc
Ser

gag
Glu

acc
Thr

Gly

10

Gly

Met

Ser

Ala

ggt
Gly

att
Ile

cgt
Arg
155

gcg
Ala

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe
235

Ala

Ser

Pro

Tyr

Asp
75

ggt
Gly

cag
Gln
140

atc

Ile

tgg
Trp

gca

Ala

agc
Ser

ttt
Phe
220

ggt
Gly

Glu

Gly

Gly

Ile

60

Lys

ggc
Gly
125

atg
Met

acc
Thr

tat
Tyr

agc
Ser

ggc
Gly
205

gce

Ala

ggc
Gly

val

Cys

Lys

45

Asn

Ser

ggc
Gly

acc
Thr

att
Ile

cag
Gln

acc
Thr
190

acc
Thr

acc
Thr

ggc
Gly

Lys

agc
Ser

cag
Gln

acc
Thr

caa
Gln
175

ctg
Leu

gag
Glu

tat
Tyr

acc
Thr

Lys

© 15

Ile
30

Gly

Tyr

Ile

Ile

Leu

Ser

Asn

ggt
Gly

agc
Ser

tgc
Cys
160
aaa
Lys

caa
Gln

tte
Phe

tac
Tyr

aaa
Lys
240

Pro

Ser

Glu

Pro

Thr
80

384

432

480

528

576

624

672

720




Ala Tyr

Tyr Cys

Gly Gln

Gly Gly
130

Pro Ser
145

Arg Ala

Leu Gln

Ala Arg
100

Gly Thr

115

Gly Ser

Phe Leu

Ser Ser

Pro Gly Lys Ala

Thr Gly

Thr Leu
210

Cys Gln
225

Val Asp

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

<220>
<223>

<220>
<221>
222>

<400>

180

Val Pro
195

Thr Ile

His Leu

Ile Lys

29
759
DNA

Trp

85

Gly

Leu

Gly

Ser

‘Gly

165

Pro

Ser

Ser

Asn

Arg
245

Artificial

scFv peptide

CDS

(1)..(759)

29

atg gct gaa gtt caa
Met Ala Glu Val Gln

1

5

ggt gaa tct ctg cgt
Gly Glu Ser Leu Arg

Ser

Gly

Val

Gly

Ala

150

Ile

Lys

Arg

Ser

Ser

230

Ala

Ser

Arg

Thr

Gly

135

Phe

Ser

Leu

Phe

Leu

215

Tyf

Leu

Asp

Val

120

Gly

Val

Arg

Leu

Ser

200

Gln

Pro

ctt gtt gaa
Leu Val Glu

atc tct tgc
Ile Ser Cys

85

Lys Ala
90

Phe Gly
105

Ser Ser
Ser Asp
Gly Asp
Tyf Leu

170

Ile Tyr
185
Gly Ser

Pro Glu

Leu Thr

Ser

Asp

Gly

Ile

Arg

155

Ala

Ala

Gly

Asp

Phe
235

Asp

Ser

Gly

Gln

140

Ile

Trp

Ala

Ser

Phe

220

Gly

Thr

-Phe

Gly

125

Met

Thr

Tyr

Ser

Gly

205

Ala

Gly

Ala

Asp

110

Gly

Thr

Ile

Gln

Thr

190

Thr

Thr

Gly

tct ggt gct gaa gtt aaa
Ser Gly Ala Glu Val Lys

10

aaa ggt tct ggt tgc atc
Lys Gly Ser Gly Cys Ile

Met

95

Tyr

Ser

Gln

Thr

Gln

175

Leu

Glu

Tyr

Thr

aaa
Lys
15

atc
Ile

Tyr

Trp

Gly

Ser

Cys

160

Lys

Gln

Phe

Tyr

Lys
240

cecg
Pro

tct
Ser

48

96




tct
Ser

tgg
Trp

agc
Ser
65

gct
Ala

tac
Tyr

ggt
Gly

ggt
Gly

gtg
Val
145

atc
Ile

tgg
Trp

gca
Ala

agc
Ser

ttt
Phe
225

ggt
Gly

tac tgg
Tyr Trp
35

atg ggt
Met Gly
50

ttt cag
Phe Gln

tac ctg
Tyr Leu

tgt gcc
Cys Ala

cag ggc
Gln Gly

115

ggc gga
Gly Gly
130

atg acc
Met Thr

acc att
Thr Ile

tat cag
Tyr Gln

agc acc
Ser Thr
195

ggc acc
Gly Thr
210

gcc acc

Ala Thr

ggc ggc
Gly Gly

<210> 30
<211> 251
<212> PRT

<213>

<220>

<223>

20

atc
Ile

aaa
Lys

gg9c¢
Gly

caa
Gln

cgt
Arg
100

acc
Thr

tcc
Ser

cag
Gln

acc
Thr

caa
Gln
180

ctg

Leu

gag
Glu

tat
Tyr

acc
Thr

agce
Ser

att
Ile

cat
His

tag
Trp
85

ggc
Gly

ctg
Leu

ggt
Gly

agc
Ser

tgc
Cys
165

gca
Ala

caa
Gln

ttc
Phe

tac
Tyr

aaa
Lys
245

Artificial

tgg
Trp

gat

Asp.

gtt
Val
70

aac
Asn

ggt
Gly

gtg
Val

ggt
Gly

ccg
Pro
150

cgc
Arg

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys
230

gtg
Val

gtt
Val

ccg
Pro

acc
Thr

agc
Ser

cgt
Arg

acc
Thr

ggce
Gly
135

agc
Ser

gcce
Ala

ggt
Gly

ggc
Gly

ctg
Leu
215

caa
Gln

gac
Asp

Synthetic Construct

cgt
Arg

40

ggc
Gly

atc

Ile

ctg
Leu

gac
Asp

gtg
Val
120

ggc
Gly

ttc
Phe

agc
Ser

aaa
Lys

gtt
Val
200

acc
Thr

cac
His

atc
Ile

25

cag
Gln

gac
Asp

agc
Ser

aaa
Lys

ttc
Phe
105

agc
Ser

agc
Ser

ctg
Leu

agc
Ser

gca
Ala
185

ccg
Pro

atc
Ile

ctg
Leu

aaa
Lys

86

atg
Met

agc
Ser

gcce
Ala

gcg
Ala

ggt
Gly

agc
Ser

ggc
Gly

agc
Ser

ggc
Gly
170

ccg
Pro

agc
Ser

aac
Asn

aat
Asn

cgc
Arg
250

ccg
Pro

tat
Tyr

gat
Asp
75

age
Ser

gat
Asp

ggt
Gly

ggc
Gly

gcg
Ala
155

atc
Ile

aaa
Lys

cgt
Arg

agce
Ser

agc
Ser
235

gcg
Ala

ggc
Gly

att
Ile
60

aaa
Lys

gac
Asp

agc
Ser

ggt
Gly

ggc
Gly
140

tte
Phe

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
220

tat
Tyr

taa

aag
Lys
45

aac
Asn

agc
Ser

acc
Thr

tte
Phe

ggc
Gly

125

ggc
Gly

gtt
Val

cgc
Arg

ctg
Leu

agc
Ser
205

caa
Gln

ccg
Pro

taa

30

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
110

ggc
Gly

agc
Ser

ggt
Gly

tat
Tyr

atc
Ile
190

ggt
Gly

ccg
Pro

ctg
Leu

ctg
Leu

agc
Ser

aac
Asn

atg
Met
95

tac
Tyr

agc
Ser

gat
Asp

gac
Asp

ctg
Leu
175

tat
Tyxr

agce
Ser

gag
Glu

acc
Thr

gaa
Glu

ccg
Pro

acc
Thr
80

tac

Tyr

tgg
Trp

ggt
Gly

gtt
Val

cgt
Arg
160

gcg

Ala.

gct
Ala

ggc.

Gly

gat
Asp

ttc
Phe
240

144

192

240

288

336

384

432

480

528

576

624

672

720

759




<400>

30

Met Ala Glu

1

Gly

Ser

Trp

Ser

65

Ala

Tyr

Gly

Gly

Val

145

Ile

Trp

Ala

Ser

Phe

225

Gly

Glu

Tyr

Met

50

Phe

Tyr

Cys

Gln

Gly

130

Met

Thr

Tyr

Ser

Gly

210

Ala

Gly

Ser

Trp

35

Gly

Gln

Leu

Ala

Gly

115

Gly

Thr

Ile

Gln

Thr

195

Thr

Thr

Gly

Val

Leu

20

Ile

Lys

Gly

Gln

Arg

100

Thr

Ser

Gln

Thr

Gln

180

Leu

Glu

Tyr

Thr

Gln

Arg

Ser

Ile

His

Trp

85

Gly

Leu

Gly

Ser

Cys

165

Ala

Gln

Phe

Tyr

Lys
245

Leu
Ile
Trp
Asp
Val
70

Asn
Gly
Val
Gly
Pro
150
Afg
Pro
Thr
Thr
Cys

230

Val

Val

Ser

Val

Pro

55

Thr

Ser

Arg

Thr

Gly

135

Ser

Ala

Gly

Gly

Leu
215

Gln

Asp

Glu

Cys

Arg

40

Gly

Ile

Leu

Asp

Val

120

Gly

Phe

Ser

Lys

Val

200

Thr

His

Ile

Ser

Lys

25

Gln

Asp

Ser

Lys

Phe

105

Ser

Ser

Leu

Ser

Ala

185

Pro

Ile

Leu

Lys

87

Gly

10

Gly

Met

Ser

Ala

Ala

90

Gly

Ser

Gly

Ser

Gly

170

Pro

Ser

Asn

Asn

Arg
250

Ala

Ser

Pro

Tyr

Asp

75

Ser

Asp

Gly

Gly

Ala

155

Ile

Lys

Arg

Ser

Ser

235

Ala

Glu

Gly

Gly

Ile

60

Lys

Asp

Ser

Gly

Gly

140

Phe

Ser

Leu

Phe

Leu

220

Tyr

Val

Cys

Lys

45

Asn

Ser

Thr

Phe

Gly

125

Gly

Val

Arg

Leu

Ser

205

Gln

Pro

Lys

Ile

30

Gly

Tyr

Ile

Ala

Asp

110

Gly

Ser

Gly

Tyr

Ile

190

Gly

Pro

Leu

Lys

15

Ile

Leu

Ser

Asn

Met

95

Tyr

Ser

Asp

Asp

Leu

175

Tyr

Ser

Glu

Thr

Pro

Ser

Glu

Pro

Thr

80

Tyr

Trp

Gly

Val

Arg

160

Ala

Ala

Gly

Asp

Phe
240




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

<220>
<223>

<220>
<221>
<222>

<400>
atg gat

31
762
DNA

Artificial

scFv

CDS

(1) ..

31
gtt

Met Asp Val

1

ggt gac cgt
Gly Asp Arg

tat ctg gcg
‘Tyr Leu Ala

atc tat

35

gct

Ile Tyr Ala

50

ggt agc ggc
" Gly Ser Gly

C€cg gag

gat

Pro Glu Asp

ctg acc ttc
Leu Thr Phe

ggt ggc ggc
Gly Gly Gly

ggc ggc

- 115

agc

"Gly Gly Ser

130
aaa ccg
Lys Pro
145

atc tct

ggt
Gly

tet

Ile Ser Ser

ctg gaa

tgg

Leu Glu Trp

agc ccg
Ser Pro

agc
Ser
195

peptide

(762)

gtg
Val

atc
Ile
20

tgg
Trp

gca
Ala

agc
Ser

ttt

Phe

ggt
Gly
100

agc
Ser

gct
Ala

gaa
Glu

tac
Tyr

atg
Met
180

ttt
Phe

atg
Met

acc
Thr

tat
Tyr

agc
Ser

ggc
Gly

gcc
Ala
85

ggc
Gly

ggt
Gly

gaa
Glu

tct
Ser

tgg
Trp
165

ggt
Gly

cag
Gln

acc
Thr

att
Ile

cag
Gln

ace
Thr

acc
Thr
70

acc
Thr

gg9c
Gly

ggt
Gly

gtt
val

ctg
Leu
150

atc
Ile

aaa
Lys

ggc
Gly

cag
Gln

acc
Thr

caa
Gln

ctg
Leu
55

gag
Glu

tat
Tyr

acc
Thr

ggce
Gly

caa
Gln
135

cgt
Arg

agc
Ser

att
Ile

cat
His

agc
Ser

tgc
Cys

gca
Ala
40

caa
Gln

ttc
Phe

tac
Tyr

aaa
Lys

gga
Gly
120

ctt
Leu

atc
Ile

tgg
Trp

gat
Asp

gtt
Val
200

ccg
Pro

cgce
Arg
25

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys

gtg
val
105

tcc
Ser

gtt
val

tct
Ser

gtt
Val

ccg
Pro
185

acc
Thr

88

agc
Ser
10

gcc
Ala

ggt
Gly

ggc
Gly

ctg
Leu

caa
Gln
90

gac
Asp

ggt
Gly

gaa
Glu

tgc
Cys

cgt
Arg
170

ggc
Gly

atc
Ile

tte
Phe

agc
Ser

aaa
Lys

gtt
Val

acc
Thr
75

cac
His

atc
Ile

ggt
Gly

tct
Ser

aaa
Lys
155

cag

Gln

gac
Asp

agc
Ser

ctg
Leu

agc
Ser

gca
Ala

ccg
Pro
60

atc
Ile

ctg
Leu

aaa

‘Lys

g9c
Gly

ggt
Gly
140

ggt
Gly

atg
Met

agc
Ser

gce
Ala

agc
Ser

ggc
Gly

ceg’

Pro
45

agc
Ser

aac
Asn

aat
Asn

cgc
Arg

ggc
Gly
125
gct
Ala

tct
Ser

ccg
Pro

tat
Tyr

gat
Asp
205

gcg
Ala

atc
Ile
30

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser

gcg
Ala
110

agc
Ser

gaa
Glu

ggt
Gly

ggc¢
Gly

att
Ile
190

aaa
Lys

tte
Phe
15

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu

tat
Tyxr
95

agc
Ser

ggc
Gly

gtt
Val

tgc
Cys

aag
Lys
175

aac
Asn

agc
Ser

gtt
Val

cge
Arg

ctg
Leu

agce

Ser

caa
Gln
80

ccg

Pro

ggt
Gly

ggc’

Gly

aaa
Lys

atc
Ile
160

ggc
Gly

tac

Tyr,

att
Ile

48

96

S 192

240

288

336

384

432

480

528

576

624




aac
Asn

atg
Met
225

tac
Tyr

acc gct
Thr Ala
210

tac tac

Tyr Tyr

tgg ggt
Trp Gly

<210> 32
<211> 252
<212> PRT

<213>

<220>

- <223>

<400> 32

Met

1

Gly

Tyr

Ile

Gly

65

Pro

Leu

Gly

Gly

Lys

145

Ile

Asp Val

Asp Arg

Leu Ala
35

Tyr Ala
50

Ser Gly
Glu Asp
Thr Phé
Gly Gly

115

Gly Ser
130

Pro Gly

Ser Ser

tac
Tyr

tgt
Cys

cag
Gln

val

Ile

20

Trp

Ala

Ser

Phe

Gly

100

Ser

Ala

Glu

Tyr

ctg
Leu

gcc
Ala

ggc
Gly
245

Artificial

Met

Thr

Tyr

Ser

Gly

Ala

85

Gly

Gly

Glu

Ser

Trp
165

caa
Gln

cgt
Arg
230

acc
Thr

Thr

Ile

Gln

Thr

Thr

70

Thr

Gly

Gly

Val

Leu

150

Ile

tgg
Trp
215

ggc
Gly

ctg
Leu

Synthetic Construct

Gln

Thr

Gln

Leu

55

Glu

Tyr

Thr

Gly

Gln

135

Arg

Ser

aac
Asn

ggt
Gly

gtg
Val

Ser

Cys

Ala

40

Gln

Phe

Tyr

Lys

Gly

120

Leu

Ile

Trp

agc
Ser

cgt
Arg

acc
Thr

Pro

Arg

25

Pro

Thr

Thr

Cys

Val

105

Ser

Val

Ser

Val

89

ctg
Leu

gac
Asp

gtg
Val
250

Ser
10

Ala
Gly
Gly
Leu
Gln
90

Asp
Gly
Glu

Cys

Arg
170

aaa
Lys

ttc
Phe
235

agc
Ser

Phe

Ser

Lys

Val

Thr

75

His

Ile

Gly

Ser

Lys

155

Gln

gcg
Ala
220

ggt
Gly

agc
Ser

Leu
Ser
Ala
Pro
60

Ile
Leu
Lys
Gly
Gly
140

Gly

Met

agce
Ser

gat

Asp

taa

Ser

Gly

Pro

45

Ser

Asn

Asn

Arg

Gly

125

Ala

Ser

Pfo

gac
Asp

agce
Ser

taa

Ala

Ile

30

Lys

Arg

Ser

Ser

Ala

110

Ser

Glu

Gly

Gly

acc
Thr

ttc
Phe

Phe

15

Ser

Leu

Phe

Leu

Tyr

95

Ser

Gly

vVal

Cys

Lys
175

gcg
Ala

gat
Asp
240

Val

Arg

Leu

Ser

Gln

Pro

Gly

Gly

Lys

Ile

160

Gly

672

720

762




90

Leu Glu Trp Met Gly Lys Ile Asp Pro Gly Asp Ser Tyr Ile Asn Tyr
180 185 190

Ser Pro Ser Phe Gln Gly His Val Thr Ile Ser Ala Asp Lys Ser Ile
" 195 200 205

Asn Thr Ala Tyr Leu Gln Trp Asn Ser Leu Lys Ala Ser Asp Thr Ala
210 215 220

Met Tyr Tyr Cys Ala Arg Gly Gly Arg Asp Phe Gly Asp Ser Phe Asp
225 230 235 240

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
245 250

<210> 33

<211> 774

<212> DNA

<213> Artificial

<220>
<223> scFv peptide

<220>
© <221> CDS
<222> (1)..(774)

<220>

<221> misc_feature
<222>  (292)..(29%4)

<223> n is a, ¢, g, or t

<400> 33

atg gct gaa gtt caa ctt gtt gaa tct ggt gct gaa gtt aaa aaa ccg 48
Met Ala Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro.

1 5 10 15

ggt gaa tct ctg cgt atc tct tgc aaa ggt tct ggt tgc atc atc tct 96
Gly Glu Ser Leu Arg Ile Ser Cys lys Gly Ser Gly Cys Ile Ile Ser
20 25 30

tct tac tgg atc agc tgg gtt cgt cag atg ccg ggc aag ggc ctg gaa 144
Ser Tyr Trp Ile Ser Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu
35 40 45

‘tgg atg ggt aaa att gat ccg ggc gac agc tat att aac tac agc ccg 192
Trp Met Gly Lys Ile Asp Pro Gly Asp Ser Tyr Ile Asn Tyr Ser Pro
50 55 60

agc ttt cag ggc cat gtt acc atc agce gecc gat aaa agce att aac acc 240
Ser Phe Gln Gly His Val Thr Ile Ser Ala Asp Lys Ser Ile Asn Thr
65 70 75 80

gct tac ctg caa tgg aac agc ctg aaa gcg agc'gac acc gcg atg tac 288
Ala Tyr Leu Gln Trp Asn Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr
85 90 95

tac nnn gcc cgt ggc ggt cgt gac ttc ggt gat agc ttc gat tac tgg 336




Tyr

ggt
Gly

ggt
Gly

ccg
Pro
145

cgc

Arg

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys
225

gtg
Val

taa

Xaa

cag
Gln

ggc
Gly
130

agc

Ser

gcc
Ala

ggt
Gly

ggc
Gly

ctg
Leu
210

caa
Gln

gac
Asp

taa

Ala

ggc
Gly
115

ggc
Gly

tte
Phe

agc
Ser

aaa
Lys

gtt
Val
195

acc

Thr

cac
His

atc
Ile

Arg
100

acc
Thr

agc
Ser

ctg
Leu

agc
Ser

gca
Ala
180

ccg
Pro

atc
Ile

ctg
Leu

aaa
Lys

Gly

ctg
Leu

ggc
Gly

agc
Ser

ggc
Gly
165

ccg
Pro

agc
Ser

aac
Asn

aat
Asn

cgc
Arg
245

Gly

gtg
Val

ggc
Gly

gcyg
Ala
150

atc

‘Ile

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser
230

gcg
Ala

Arg

acc
Thr

ggc
Gly
135

ttc
Phe

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
215

tat

Tyr

gcc
Ala

Asp

gtg
Val
120

ggc
Gly

gtt
Val

cgc
Arg

ctg
Leu

agc
Ser
200

caa
Gln

ccg
Pro

gca
Ala

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

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

<220>
<223>

<400>

34

256

PRT
Artificial

misc_feature

(98)..(98)

The 'Xaa' at location 98
Met, Glu, Asp, Gly, Ala,
Phe.

Synthetic Construct

34

‘Met Ala Glu Val Gln Leu Val Glu

1

5

Gly Glu Ser Leu Arg Ile Ser Cys

20

Phe
105

agc
Ser

agce
Ser

ggt
Gly

tat
Tyr

atc
Ile
185

ggt
Gly

ccg
Pro

ctg
Leu

ctc
Leu

stands for Lys, Asn, Arg,
Val, Gln,

91
Gly

agc’
Ser

gat
Asp

gac
Asp

ctg
Leu
170

tat
Tyr

agce
Ser

gag
Glu

acc
Thr

gag
Glu
250

Asp

ggt
Gly

gtt
Val

cgt
Arg
155

gcg
Ala

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe
235

cac
His

Ser

ggt
Gly

gtg

val

140

atc
Ile

tgg
Trp

gca
Ala

agc
Ser

ttt
Phe
220

ggt
Gly

cac
His

His,

Phe

ggce:
Gly
125

atg
Met

acc
Thr

tat
Tyr

agc
Ser

ggc
Gly
205

gce

Ala

ggc
Gly

cac
His

Pro,

Asp
110

ggc
Gly

acc
Thr

att
Ile

cag
Gln

acc
Thr
190

acc
Thr

acc
Thr

ggc
Gly

cac
His

Leu,

Tyr

agc
Ser

cag
Gln

acc
Thr

caa
Gln
175

ctg
Leu

gag
Glu

tat
Tyr

acc
Thr

cac
His
255

Trp

ggt
Gly

agc
Ser

tgc
Cys
160

gca
Ala

caa
Gln

ttc
Phe

tac
Tyr

aaa
Lys
240

cac
His

Ser,
Tyr,

Ser Gly Ala Glu Val Lys Lys Pro

10

15

Lys Gly Ser Gly Cys Ile Ile Ser

25

30

Thr,
Trp,

384

432

480

528

576

624

672

720

768

774

Ile,




Ser Tyr

Trp Met
50

Ser Phe
65
Ala Tyr

Tyr Xaa

Gly Gln

Trp

35

Gly

Gln

Leu

Ala

Gly
115

Gly Gly Gly

130

Pro Ser
145

Arg Ala

Phe

Ser

Pro Gly Lys

Thr Gly Val

Thr Leu
210

Cys Gln
225

Val Asp

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

<220>
<223>

195

Thr

His

Ile

35
744
DNA

Ile

Lys

Gly

Gln

Arg

100

Thr

Ser

Leu

Ser

Ala

180

Pro

Ile

Leu

Lys

Ser

Ile

His

Trp

Gly

Leu

Gly

Ser

Gly

165

Pro

Ser

Asn

Asn

Arg
245

Artificial

scFv peptide

Trp

Asp

Val

70

Asn

Gly'

Val

Gly

Ala

150

Ile

Lys

Arg

Ser

Ser

230

Ala

Val

Pro

55

Thr

Ser

Arg

Thr

Gly

Arg

40

Gly

Ile

Leu

Asp

Val

120

Gly

135

Phe

Ser

Leu

Phe

Leu

215

Tyr

Ala

Val

Arg

Leu

Ser

200

Gln

Pro

Ala

Gln

Asp

Ser

Lys

Phe

105

Ser

Ser

Gly

Tyr

Ile

185

Gly

Pro

Leu

Leu

92

Met

Ser

Ala

Ala

90

Gly

Ser

Asp

Asp

Leu

170

Tyr

Ser

Glu

Thr

Glu
250

Pro

Tyr

Asp

75

Ser

Asp

Gly

Val

Arg

155

Ala

Ala

Gly

Asp

Phe

235

His

Gly

Ile

Lys

Asp

Ser

Gly

Val

140

Ile

Trp

Ala

Ser

Phe

220

Gly

His

Lys
45

Asn
Ser
Thr
Phe
Gly
125
Met
Thr
Tyr
Ser
Gly
205
Ala

Gly

His

Gly

Tyr

Ile

Ala

Asp

110

Gly

Thr

Ile

Gln

Thr

190

Thr

Thr

Gly

His

Leu

Ser

Asn

Met

95

Tyr

Ser

Gin

Thr

Gln

175

Leu

Glu

Tyr

Thr

His
255

Glu

Pro

Thr

80

Tyr

Trp

Gly

Ser

Cys -

160

Ala

Gln

Phe

Tyr

Lys

240

His




<220>

<221> CDS
<222> (1)..
<400> 35

atg gct gaa
Met Ala Glu

1

ggt
Gly

~tet
Ser

tgg
Trp

agc
Ser
65

gct
Ala

tac
Tyr

ggt
Gly

ggt
Gly

ccg
Pro
145

cge

Arg

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys
- 225

gtg

gaa
Glu

tac
Tyr

atg
Met

ttt
Phe

tac
Tyr

tgt
Cys

cag
Gln

ggc
Gly
130

agc

Ser

gcc
Ala

ggt
Gly

ggc
Gly

ctg
Leu
210

caa
Gln

gac

tct
Ser

tag
Trp
35

ggt
Gly

cag
Gln

ctg
Leu

gcc
Ala

ggc
Gly
115

ggc
Gly

tce
Ser

agc
Ser

aaa
Lys

gtt
Val
195

acc
Thr

cac
His

atc

(744)

gtt
Val

ctg
Leu
20

atc
Ile

aaa
Lys

ggc
Gly

caa
Gln

cgt
Arg
100

acc

Thr

agc
Ser

ctg
Leu

agc
Ser

gca
Ala
180

ccg
Pro

atc
Ile

ctg
Leu

aaa

caa
Gln

cgt
Arg

agc
Ser

att
Ile

cgt
Arg

tgg
Trp
85

ggc
Gly

ctg
Leu

ggc
Gly

agce
Ser

ggc
Gly
165

ccg
Pro

agc
Ser

aac
Asn

aat
Asn

cgc

ctt
Leu

atc
Ile

tgg
Trp

gat
Asp

gtt
Val
70

aac
Asn

ggt
Gly

gtg
Val

ggc
Gly

gcg
Ala
150

atc

Ile

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser
230

gcg

gtt
Val

tct
Ser

gtt
Val

ccg
Pro

acc
Thr

agc
Ser

cgt
Arg

acc
Thr

ggc
Gly
135

agc

Ser

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
215

tat
Tyr

taa

gaa
Glu

tgc
Cys

‘cgt

Arg
40

ggc
Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
Val
120

ggc
Gly

gtt
Val

cgc
Arg

ctg
Leu

agc
Ser
200

caa
Gln

ccg
Pro

taa

tct
Ser

aaa
Lys
25

cag
Gln

gac
Asp

agc
Ser

aaa
Lys

ttc
Phe
105

agc
Ser

agce
Ser

ggt
Gly

tat
Tyr

atc
Ile
185

ggt
Gly

ccg
Pro

ctg
Leu

93

ggt
Gly
10

ggt
Gly

atg
Met

agc
Ser

gcc
Ala

gcg
Ala
90

g9t
Gly

agc
Ser

gat
Asp

gac
Asp

ctg
Leu
170

tat
Tyr

-age

Ser

gag
Glu

acc
Thr

gct
Ala

tct
Ser

ccg
Pro

tat
Tyr

gat
Asp
75

agc
Ser

gat
Asp

ggt
Gly

att
Ile

cgt
Arg
155

gcg
Ala

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe
235

gaa
Glu-

ggt
Gly

ggc
Gly

att
Ile
60

aaa
Lys

gac
Asp

agc
Ser

ggt
Gly

cag
Gln
140

atc
Ile

tgg
Trp

gca
Ala

agc
Ser

ttt
Phe
220

ggt
Gly

gtt
Val

tat
Tyr

aag
Lys
45

aac
Asn

agc
Ser

acc
Thr

ttec
Phe

ggc
Gly
125

atg
Met

acc
Thr

tat
Tyr

agc
Ser

ggc
Gly
205

gcc

Ala

ggc
Gly

aaa
Lys

agc
Ser

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
110

ggc
Gly

acc
Thr

att
Ile

cag
Gln

acc
Thr
190

acc
Thr

acc
Thr

ggc
Gly

aaa
Lys
15

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met

tac
Tyr

agc
Ser

cag
Gln

acc
Thr

caa
Gln
175

ctg

Leu

gag
Glu

tat
Tyr

acc
Thr

ccg

Pro.

tct
Ser

gaa
Glu

ccg
Pro

acc
Thr
80

tac
Tyr

tgg
Trp

ggt
Gly

agc
Ser

tgc
Cys
160

gca
Ala

caa
Gln

tte
Phe

tac
Tyx

aaa
Lys
240

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

744




Val Asp Ile Lys Arg Ala

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

<220>
<223>

<400>

36

246
PRT
Artificial

36

Met Ala Glu

1

Gly

Ser

Trp

Ser

65

Ala

Tyxr

Gly

Gly

Pro

145

Arg

Pro

Thr

Glu

Tyr

Met

50

Phe

Tyr

Cys

Gln

Gly

130

Ser

Ala

Gly

Gly

Ser

Trp

Gly

Gln

Leu

Ala

Gly

115

Gly

Ser

Ser

Lys

Val
195

Val

Leu

20

Ile

Lys

Gly

Gln

Arg

100

Thr

Ser

Leu

Ser

Ala

180

Pro

245

Gln

Arg

Ser

Ile

Arg

Trp

85

Gly

Leu

Gly

Ser

Gly

165

Pro

Ser

Leu

Ile

Trp

Asp

Val

70

Asn

Gly

Val

Gly

Ala

150

Ile

Lys

Arg

Synthetic Construct

Val

Ser

Val

Pro

55

Thr

Ser

Arg

Thr

Gly

135

Ser

Ser

Leu

Phe

Glu
Cys
Arg
40

Gly
Ile
Leu
Asp
Val
120
Gly
Val
Arg

Leu

Ser
200

Ser

Lys

25

Gln

Asp

Ser

Lys

94

Gly

Gly

Met

Ser

Ala

Ala

90

Phe

105

Ser

Ser

Gly

Tyr

Ile
185

Gly

Gly

Ser

Asp

Asp

Leu

170

Tyr

Ser

Ala

Ser

Pro

Tyr

Asp

75

Ser

Asp

Gly

Ile

Arg

155

Ala

Ala

Gly

Glu

Gly

Gly

Ile

60

Lys

Asp

Ser

Gly

Gln

140

Ile

Trp

Ala

Ser

Val

Tyr

Lys

45

Asn

Ser

Thr

Phe

Gly

125

Met

Thr

Tyr

Ser

Gly
205

Lys

Ser

Gly

Tyr

Ile

Ala

Asp

110

Gly

Thr

Ile

Gln

Thr

©190

Thr

Lys

15

Ile

Leu

Ser

Asn

Met
95

Tyr

Ser

Gln

Thr

Gln

175

Leu

Glu

Pro

Ser

Glu

Pro

Thr

80

Tyr

Trp

Gly.

Ser

Cys

160

Ala

Gln

Phe



Thr Leu Thr Ile Asn

210

Cys Gln His Leu Asn

225

Val Asp Ile Lys Arg

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gct
Met Ala
1

ggt gaa
Gly Glu

tct tac
Ser Tyr

tgg atg
Trp Met
50

agc ttt
Ser Phe
65 :

gct tac
Ala Tyr

tac tgt
Tyr Cys

ggt éag
Gly Gln

© ggt ggc
‘Gly Gly

130

cecg agce
Pro Ser
145

37
744
DNA

245

Artificial

scFv peptide

CDS

(1)..(744)

37
gaa
Glu

tect
Ser

tag
Trp
35

ggt
Gly

cag
Gln

ctg
Leu

gcc
Ala

ggc
Gly
115

ggc
Gly

tce
Ser

gtt
Val

ctg
Leu
20

atc
Ile

aaa
Lys

ggc
Gly

caa
Gln

cgt
Arg
100

acc

Thr

agc
Ser

ctg
Leu

caa
Gln

cgt
Arg

agce
Ser

att
Ile

cgt
Arg

tgg
Trp

ggc
Gly

ctg
Leu

ggc
Gly

agc
Ser

95

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr

215

220

Ser Tyr Pro Leu Thr Phe'Gly Gly Gly Thr Lys

230

Ala

ctt
Leu

atc
Ile

tgg
Trp

gat
Asp

gtt
Val
70

agce

Ser

ggt
Gly

gtg
Val

ggc
Gly

gcg
Ala
150

gtt
Val

tct
Ser

gtt
Val

ccg
Pro
55

acc
Thr

agc
Ser

cgt
Arg

acc
Thr

ggc
Gly
135

agc
Ser

gaa
Glu

tgc
Cys

cgt
Arg
40

ggc
Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
Val
120

ggc
Gly

gtt
Val

tct
Ser

aaa
Lys
25

cag
Gln

gac
Asp

agc
Ser

aaa
Lys

ttc
Phe
105

agc

Ser

agc
Ser

ggt
Gly

ggt
Gly
10

ggt
Gly

atg
Met

agc
Ser

gcc
Ala

gcg
Ala
90

ggt
Gly

agc
Ser

gat
Asp

gac
Asp

235

gct
Ala

tct
Ser

ccg
Pro

tat
Tyxr

gat
Asp
75

agc
Ser

gat
Asp

ggt
Gly

att
Ile

cgt
Arg
155

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile
60

aaa

Lys

gac
Asp

agc
Ser

ggt
Gly

cag
Gln
140

atc
Ile

gtt
Val

tat
Tyr

aag
Lys
45

aac
Asn

agc
Ser

acc
Thr

ttc
Phe

ggc
Gly
125

atg
Met

acc
Thr

aaa
Lys

agc
Ser
30

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
110

ggc
Gly

acc
Thr

att
Ile

aaa
Lys
15

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met
95

tac

Tyr

agc
Ser

cag
Gln

acc
Thr

240

ccg

Pro

tct
Ser

gaa
Glu

ccg
Pro

acc
Thr
80

tac
Tyr

tgg
Trp

ggt
Gly

agc
Ser

tgc
Cys
160

48

96

192

240

288

336

384

432

480




cgc
Arg

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys
225

gtg
Val

gcc
Ala

ggt
Gly

ggc
Gly

ctg
Leu
210

caa
Gln

gac
Asp

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

<220>
<223>

<400>

agc agce
Ser Ser

aaa gca
Lys Ala
180

gtt ccg
Val Pro
195

acc atc
Thr Ile

cac ctg
His Leu

atc aaa
Ile Lys

38
246
PRT

ggc
Gly
165

ccg
Pro

agc
Ser

agc
Ser

aat
Asn

cgc
Arg
245

Artificial

atc
Ile

aaa
Lys

cgt
Arg

agc
Ser

age
Ser
230

gcg
Ala

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
215

tat
Tyr

taa

Synthetic Construct

38

Met Ala Glu Val

1

Gly

Ser

Trp

Ser

65

Ala

Tyr

Gly

Glu

Tyr

Met

50

Phe

Tyr

Cys

Gln

Ser Leu

20

Trp Ile

Gly Lys

Gln Gly

Leu Gln

Ala Arg

Gln

Arg

Ser

Ile

Arg

Trp

85

Gly

100

Gly Thr
115

Leu

Leu

Ile

Trp

Asp

val

70

Ser

Gly

Val

Val

Ser

Val

Pro

55

Thr

Ser

Arg

Thr

cgc
Arg

ctg
Leu

agce
Ser
200

caa
Gln

ccg
Pro

taa

Glu

Cys

Arg

40

Gly

Ile

Leu

Asp

Val
120

tat
Tyr

atc
Ile

185°

ggt
Gly

ccg
Pro

ctg
Leu

Ser

Lys

25

Gln

Asp

Ser

Lys

Phe

105

Ser

96

cty
Leu
170

tat
Tyr

agce
Ser

gag
Glu

acc
Thr

Gly

Gly

Met

Ser

Ala

Ala

Gly

Ser

gcg
Ala

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe
235

Ala

Ser

Pro

Tyr

Asp

75

Ser

Asp

Gly

tag
Trp

gca
Ala

agc
Ser

ttt
Phe
220

ggt
Gly

Glu

Gly

Gly

Ile

60

Lys

Asp

Ser

Gly

tat
Tyr

agc
Ser

ggc
Gly
205

gcc
Ala

ggc
Gly

Val
Tyr
Lys
45

Asn
Ser

Thr

Phe.

Gly
125

cag
Gln

acc
Thr
190

acce

Thr

acc
Thr

ggc
Gly

Lys
Ser
30

Gly
Tyr
Ile
Ala
Asp
110

Gly

caa
Gln
175

ctg

Leu

gag
Glu

tat
Tyr

acc
Thr

Lys
15

Ile

Leu

Ser

Asn

Met

Tyr

Ser

aaa
Lys

caa
Gln

ttc
Phe

tac
Tyr

aaa
Lys
240

Pro.

Ser

Glu

Pro

Thr

80

Tyr

Trp

Gly

528

576

624

672

720

744




Gly

Pro

145

Arg

Pro

Thr

Thr

Cys

225

Val

Gly

130

Ser

Ala

Gly

Gly

Leu

210

Gln

Asp

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gct gaa
Met Ala Glu

1

ggt
Gly

tct
Ser

tgg
Trp

agce
Ser
65

gaa
Glu

tac
Tyr

atg
Met
50

ttt
Phe

Gly

Ser

Ser

Lys

Val

195

Thr

His

Ile

39
774
DNA

Artifi

Ser

Leu

Ser

Ala

180

Pro

Ile

Leu

Lys

Gly

Ser

Gly

165

Pro

Ser

Ser

Asn

Arg
245

cial

scFv peptide

CDS

(1) ..

39

tct
Ser

tgg
Trp

ggt
Gly

cag
Gln

(774)

gtt
Val

ctg
Leu
20

atc

Ile

aaa
Lys

ggc
Gly

caa
Gln

cgt
Arg

agc
Ser

att
Ile

cat
His

Gly

Ala
150

Ile-

‘Lys

Arg

Ser

Ser
230

Ala

ctt
Leu

atc
Ile

tgg

Trp

gat
Asp

gtt
Val
70

Gly
135

Ser

Ser

Leu

Phe

Leu
215

Tyr

gtt
Val

tct
Ser

gtt
Val

ccg
Pro
55

acc
Thr

Gly

val

Arg

Leu

Ser
200

Gln

Pro

gaa
Glu

tgc
Cys

cgt
Arg
40

ggc
Gly

atc
Ile

Ser

Gly

Tyr

ile
185

Gly

Pro

Leu

tct
Ser

aaa
Lys
25

cag

Gln

gac
Asp

agce
Ser

97

Asp

Asp

Leu
170.

Tyr

Ser

Glu

Thr

ggt
Gly
10

ggt
Gly

atg
Met

agc
Ser

gce
Ala

Ile

Arg
155

Ala

Ala

Gly

Asp

Phe
235

gct
Ala

tct
Ser

ccg
Pro

tat
Tyr

gat
Asp
75

Gln
140

Ile

Trp

Ala

Ser

Phe
220

Gly

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile
60

aaa
Lys

Met

Thr

Tyxr

Ser

Gly
205

Ala

Gly

gtt
vVal

tgc
Cys

aag
Lys
45

aac
Asn

agc
Ser

Thr

Ile

Gln

Thr
190

Thr

Thr

Gly

aaa
Lys

atc
Ile
30

ggc
Gly

tac
Tyr

att
Ile

Gln

Thr

Gln
175

Leu

Glu

Tyr

Thr

aaa
Lys
15

atc

Ile

ctg
Leu

agc
Ser

aac
Asn

Ser

Cys
160

Lys

Gln

Phe

Tyr

Lys
240

ccg
Pro

tct
Ser

gaa
Glu

ccg
Pro

acc
Thr

48

96

144

192

240




gct
Ala

tac
Tyr

ggt
Gly

ggt
Gly

ggc
Gly
145

ttc
Phe

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
225

tat
Tyr

taa

tac
Tyr

tgt
Cys

cag
Gln

ggc
Gly
130

ggc
Gly

gtt

Val

cgce
Arg

ctg
Leu

agce
Ser
210

caa
Gln

ccg
Pro

taa

1 <210>
<211>
<212>
<213>

'<220>
<223>

<400>

ctg
Leu

gcc
Ala

ggc
Gly
115

gga
Gly

agc
Ser

ggt
Gly

tat
Tyr

atc
Ile
195

ggt
Gly

ccg
Pro

ctg
Leu

40
256
PRT

caa
Gln

cgt
Arg
100

acc
Thr

tce
Ser

gat
Asp

gac
Asp

ctg
Leu
180

tat
Tyr

agc
Ser

gag
Glu

acc
Thr

tgg
Trp
85

ggc
Gly

ctg
Leu

ggt
Gly

gtt
Val

cgt
Arg
165

gcg
Ala

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe
245

Artificial

aac
Asn

ggt
Gly

gtg
Val

ggt
Gly

gtg
Val
150

atc
Ile

tag
Trp

gca
Ala

agc
Ser

ttt
Phe
230

ggt
Gly

agc
Ser

cgt
Arg

acc
Thr

ggc
Gly
135

atg
Met

acc
Thr

tat
Tyr

agc
Ser

ggc
Gly
215

gcc

Ala

gg9c
Gly

Synthetic Construct

40

ctg
Leu

gac
Asp

gtg
Val
120

ggc
Gly

acc
Thr

att
Ile

cag
Gln

acc
Thr
200

acc
Thr

acc
Thr

ggc
Gly

aaa
Lys

ttc

Phe’

105

agc
Ser

tcc
Ser

cag
Gln

acc
Thr

caa
Gln
185

ctg

Leu

gag
Glu

tat
Tyr

acc
Thr

98

gcg
Ala
90

ggt
Gly

agc
Ser

ggt
Gly

agc
Ser

tgc
Cys
170

gca
Ala

caa
Gln

ttc
Phe

tac
Tyr

aaa
Lys
250

agc
Ser

gat
Asp

ggt
Gly

ggt
Gly

ccg
Pro
155

cgce
Arg

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys
235

gtg
Val

gac
Asp

agc
Ser

ggt
Gly

ggc
Gly
140

agc
Ser

gcc
Ala

ggt
Gly

ggc
Gly

ctg
Leu
220

caa

Gln

gac
Asp

acc
Thr

ttc
Phe

ggc
Gly
125

ggc
Gly

ttc
Phe

agc
Ser

aaa
Lys

gtt
Val
205

acc
Thr

cac
His

atc
Ile

gcg
Ala

gat
Asp
110

ggc
Gly

agc
Ser

ctg
Leu

agc
Ser

gca
Ala
190

ccg

Pro

atc
Ile

ctg
Leu

aaa
Lys

atg
Met
95

tac
Tyr

agce
Ser

ggc
Gly

agc
Ser

ggc
Gly
175

ccg
Pro

agc
Ser

aac
Asn

aat
Asn

cge
Arg
255

tac
Tyr

tgg
Trp

ggt
Gly

ggc
Gly

gcg
Ala
160

atc

Ile

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser

1240

gcyg

Ala

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

1

5

10

15

Gly Glu Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Cys Ile Ile Ser

20

25

30

288

336

384

432

480

528

576

624

672

720

768

774




Ser

Trp

Ser

65

Ala

Tyr

Gly

Gly

Gly

145

Phe

Ser

Leu

Phe

Leu

225

Tyr

Tyr
Met
50

Phe
Tyr
Cys
Gln
Gly
130
Gly
Val
Arg
Leu
Ser
210

Gln

Pro

<210>
<211>
<212>

<213>

<220>
<223>

<220>

Trp Ile Ser

Gly Lys Ile

Gln Gly His

Leu Gln Trp
85

Ala Arg Gly
100

Gly Thr Leu
115

Gly Ser Gly

Ser Asp Val

Gly Asp Arg
165

Tyr Leu Ala
180

Ile Tyr Ala
195

Gly Ser Gly

Pro Glu Asp

Leu Thr Phe
245

41
789
DNA

Artificial

scFv peptide

Trp

Asp

Val

70

Asn

Gly

Val

Gly

Val

150

Ile

Trp

Ala

Ser

Phe

230

Gly

Val

Pro

Thr

Ser

Arg

Thr

Gly

135

Met

Thr

Tyr

Ser

Gly

215

Ala

Gly

Arg

40

Gly

Ile

Leu

Asp

Val

120

Gly

Thr

Ile

Gln

Thr

200

Thr

Thr

Gly

Gln

Asp

Ser

Lys

Phe

105

Ser

Ser

Gln

Thr

Gln

185

Leu

Glu

Tyr

Thr

99

Met

Ser

Ala

Ala

90

Gly

Ser

Gly

Ser

Cys

170

Ala

Gln

Phe

Tyr

Lys
250

Pro

Tyr

Asp

75

Ser

Asp

Gly

Gly

Pro

155

Arg

Pro

Thr

Thr

Cys

235

Val

Gly

Ile
60

Lys

Asp

Ser

Gly

Gly

140

Ser

Ala

Gly

Gly

Leu

220

Gln

Asp

Lys

45

Asn

Ser

Thr

Phe

Gly

125

Gly

Phe

Ser

Lys

Val

205

Thr

His

Ile

Gly

Tyr

Ile

Ala

Asp

110

Gly

Ser

Leu

Ser

Ala

190

Pro

Ile

Leu

Lys

Leu

Ser

Asn

Met

95

Tyr

Ser

Gly

Ser

Gly

175

Pro

Ser

Asn

Asn

Arg
255

Glu

Pro

Thr

80

Tyr

Trp

Gly

Gly

Ala

160

Ile

Lys

Arg

Ser

Ser

240

Ala




<221>
222>

<400>
atg gct gaa
Met Ala Glu

1

ggt
Gly

tct
Ser

tag
Trp

agc
Ser
65

gct
Ala

tac
Tyr

ggt
Gly

ggt
Gly

ggce
Gly
145

agc
Ser

gcc
Ala

ggt
Gly

ggc
Gly

ctg
Leu
225

caa
Gln

gaa
Glu

tac
Tyr

atg
Met
50

ttt
Phe

tac
Tyr

tgt
Cys

cag
Gln

ggc
Gly
130

ggc
Gly

ttc
Phe

agc
Ser

aaa
Lys

gtt
Val
210

acc
Thr

cac
His

CDS
(1)..

41

tct
Ser

tgg
Trp

ggt
Gly

cag
Gln

ctg
Leu

gcc
Ala

ggc
Gly
115

gga
Gly

agc
Ser

ctg
Leu

agc
Ser

gca
Ala
195

‘ccg

Pro

atc
Ile

ctg
Leu

(789)

gtt
Val

ctg
Leu
20

atc
Ile

aaa
Lys

ggc
Gly

caa
Gln

cgt
Arg
100

acc
Thr

tct
Ser

ggc
Gly

agc
Ser

ggc
Gly
180

ccg

Pro

agc
Ser

aac
Asn

aat
Asn

caa
Gln

cgt
Arg

agc
Ser

att
Ile

cat
His

tgg
Trp
85

ggc
Gly

ctg
Leu

ggt
Gly

ggc
Gly

gcg
Ala
165

atc
Ile

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser

ctt
Leu

atc
Ile

tgg
Trp

gat
Asp

gtt
Val
70

aac
Asn

ggt
Gly

gtg
Val

ggt
Gly

ggc
Gly
150

ttc
Phe

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
230

tat
Tyr

gtt
Val

tet
Ser

gtt
Val

ccg
Pro
55

acc
Thr

agc
Ser

cgt
Arg

acc
Thr

gaa

‘Glu

tgc
Cys

cgt
Arg
40

ggc
Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
Val

120

ggc
Gly
135

ggc
Gly

gtt
Val

cgc
Arg

ctg
Leu

agce
Ser
215

caa
Gln

ccg
Pro

ggce
Gly

agc
Ser

ggt
Gly

tat
Tyr

atc
Ile
200

ggt
Gly

ccg
Pro

ctg
Leu

tct
Ser

aaa
Lys
25

cag
Gln

gac
Asp

agc
Ser

aaa
Lys

ttc
Phe
105

agc
Ser

agc
Ser

gat
Asp

gac
Asp

ctg
Leu
185

tat

Tyr

agce
Ser

gag
Glu

accec
Thr

100

ggt
Gly
10

ggt
Gly

atg
Met

agc
Ser

gcc
Ala

gcg
Ala
90

ggt
Gly

agc
Ser

ggt
Gly

gtt
Val

cgt
Arg
170

gcg
Ala

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe

gct
Ala

tct
Ser

ccqg
Pro

tat
Tyr

gat
Asp
75

agc
Ser

gat
Asp

ggt
Gly

ggt
Gly

gtg
Val
155

atc
Ile

tgg
Trp

gca
Ala

agc
Ser

ttt
Phe
235

ggt
Gly

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile
60

aaa
Lys

gac
Asp

agc
Ser

ggt
Gly

ggc
Gly
140

atg
Met

acc
Thr

tat
Tyr

agc
Ser

ggc
Gly
220

gcc

Ala

ggc
Gly

gtt
Val

tgc
Cys

aag
Lys
45

aac

Asn

agc
Ser

acc
Thr

ttc
Phe

ggc
Gly
125
gga
Gly

acc
Thr

att
Ile

cag

Gln

acc
Thr
205

acc
Thr

acc
Thr

ggc
Gly

aaa
Lys

atc
Ile
30

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
110

ggc
Gly

tcec
Ser

cag
Gln

acc
Thr

caa
Gln
190

ctg
Leu

gag
Glu

tat

Tyr:

acc
Thr

aaa
Lys
15

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met
95

tac
Tyr

agc
Ser

ggt
Gly

agc
Ser

tgc
Cys
175

gca
Ala

caa
Gln

tte
Phe

tac
Tyr

aaa
Lys

ccg
Pro

tct
Ser

gaa
Glu

ccg
Pro

acc
Thr
80

tac
Tyr

tgg
Trp

ggt
Gly

ggt
Gly

ceg
Pro
160

cgc
Arg

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys
240

gtg
Val

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768




245

gac atc aaa cgc gcg taa taa
Asp Ile Lys Arg Ala

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

<220>
<223>

<400>
Met Ala

1

Gly Glu

Ser Tyr

Trp Met
50

Ser Phe
65

Ala Tyr

Tyr Cys

Gly Gln

Gly Gly

130

Gly Gly

145

Ser Phe

Ala Ser

Gly Lys

42
261
PRT

260

Artificial

Synthetic Construct

42

Glu

Ser

Trp

35

Gly

Gln

Leu

Ala

Gly

115

Gly

Ser

Leu

Ser

Ala

Val

Leu

Ile

Lys

Gly

Gln

Arg

100

Thr

Ser

Gly

Ser

Gly

180

Pro

Gln

Arg

Ser

Ile

His

Trp

85

Gly

Leu

Gly

Gly

Aia

165

Ile

Lys

Leu

Ile

Trp

Asp

Val

70

Asn

Gly

Val

Gly

Gly

150

Phe

Ser

Leu

Val

Ser

Val

Pro

55

Thr

Ser

Arg

Thr

Gly

135

Gly

Val

Arg

Leu

Glu

Cys

Arg

40

Gly

Ile

Leu

Asp

Val

120

Gly

Ser

Gly

Tyr

Ile

Ser

Lys

25

Gln

Asp

Ser

Lys

Phe

105

Ser

Ser

Asp

Asp

Leu

185

Tyr

101
250

Gly

10

Gly

Met

Ser

Ala

Ala

90

Gly

Ser

Gly

Val

Arg

170

Ala

Ala

Ala

Ser

Pro

Tyr

Asp

75

Ser

Asp

Gly

Gly

Val

155

Ile

Trp

Ala

Glu
Gly
Gly
Ile
60

Lys
Asp
Ser
Gly
Gly
140
Met
Thr

Tyr

Ser

Val

Cys

Lys

45

Asn

Ser

Thr

Phe

Gly

125

Gly

Thr

Ile

Gln

Thr

Lys

Ile

30

Gly

Tyr

Ile

Ala

Asp

110

Gly

Ser

Gln

Thr

Gln

190

Leu

255

Lys

15

Ile

Leu

Ser

Asn

Met

95

Tyr

Ser

Gly

Ser

Cys

175

Ala

Gln

Pro

Ser

Glu

Pro

Thr

80

Tyr

Trp

Gly

Gly

Pro

160

Arg

Pro

Thr

789




102
195 200 205

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr
210 215 220

Leu Thr Ile Asn Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
225 230 235 240

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

Asp Ile Lys Arg Ala
260

<210> . 43

<211> 777

<212> DNA

<213> Artificial

<220>
<223> scFv peptide

<220>
<221> CDS
<222> (1)..(777)

<400> 43

atg gat gtt gtg atg acc cag agc ccg agc ttc ctg age gcg ttce gtt 48
Met Asp Val Val Met Thr Gln Ser Pro Ser Phe Leu Ser Ala Phe Val

1 5 10 15 .

‘ggt gac cgt atc acc att acc tgc cgc gecec age age ggc atc agce cgc 96
Gly Asp Arg Ile Thr Ile Thr Cys Arg Ala Ser Ser Gly Ile Ser Arg
20 25 30

tat ctg gcg tgg tat cag caa gca ccg ggt aaa gca ccg aaa ctg ctg 144
Tyr Leu Ala Trp Tyr Gln Gln Ala Pro Gly Lys Ala Pro Lys Leu Leu
35 40 45 ’

atc tat gct gca agc acc ctg caa acc ggc gtt ccg agc cgt ttt agce 192
Ile Tyr Ala Ala Ser Thr Leu Gln Thr Gly Val Pro Ser Arg Phe Ser
50 55 60

ggt agc ggc agc ggc acc gag ttc acc ctg acc atc aac agc ctg caa 240
Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Asn Ser Leu Gln
65 70 75 80

ccg gag gat ttt gcc acc tat tac tgc caa cac ctg aat agc tat ccg 288
Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His Leu Asn Ser Tyr Pro
85 90 95

ctg acc ttc ggt ggc ggc acc aaa gtg gac atc aaa cgc gcg agc ggt 336
Leu Thr Phe Gly Gly Gly Thr Lys Val Asp Ile Lys Arg Ala Ser Gly
100 105 110

ggt ggc ggc agc gyt ggt ggc gga tce ggt ggt ggc gge tcc ggt ggt 384
Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

ggc ggc agc ggc ggc ggc ggc agc gct gaa gtt caa ctt gtt gaa tct 432




Gly

ggt
Gly
145

ggt
Gly

atg
Met

agc
Ser

gce
Ala

gcg

Ala
225

ggt
Gly

agc
Ser

Gly

0130

gct
Ala

tct
Ser

ccg
Pro

tat
Tyr

gat
Asp
210

agc
Ser

gat
Asp

taa

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

<220>
<223>

<400>

Ser

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile
195

aaa

Lys

gac
Asp

agc
Ser

taa

44

257
PRT

Gly

gtt
Val

tgc
Cys

aag
Lys
180

aac
Asn

agc

Ser

acc
Thr

ttc
Phe

Gly

aaa
Lys

atc
Ile
165

gge
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
245

Artificial

Gly

aaa
Lys
150

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met
230

tac
Tyr

Gly
135

ccg
Pro

tct
Ser

gaa
Glu

ccg
Pro

acc
Thr
215

tac

Tyr

tgg
Trp

Synthetic Construct

44

Met Asp Val

1

Gly Asp Arg

Tyr Leu Ala

35

Ile Tyr Ala

50

Gly Ser Gly

65

Val

Ile

20

Trp

Ala

Ser

Met

Thr

Tyr

Ser

Gly

Thr

Ile

Gln

Thr

Thr
70

Gln

Thr

Gln

Leu

55

Glu

Ser

ggt
Gly

tct
Ser

tgg
Trp

agc
Ser
200

gct
Ala

tac
Tyr

ggt
Gly

Ser
Cys
Ala
40

Gln

Phe

Ala

gaa
Glu

tac
Tyr

atg
Met
185

ttt
Phe

tac
Tyr

tgt
Cys

cag
Gln

Pro

Arg

25

Pro

Thr

Thr

103
Glu

tct
Ser

tgg
Trp
170

ggt
Gly

cag
Gln

ctg
Leu

gce
Ala

ggc
Gly
250

Ser

10

Ala

Gly

Gly

Leu

Val

ctg
Leu
155

atc
Ile

aaa
Lys

ggc
Gly

caa
Gln

égt
Arg
235

acc
Thr

Phe

Ser

Lys

vVal

Thr
75

Gln
140

cgt
Arg

agc

Ser

att
Ile

cat
His

tgg
Trp
220

ggc
Gly

ctg
Leu

Leu

Ser

Ala

Pro

60

Ile

Leu

atc
Ile

tgg

Trp

gat
Asp

gtt
Val
205

aac
Asn

ggt
Gly

gtg
Val

Ser

Gly

Pro

45

Ser

Asn

Val

tet
Ser

gtt
Val

ccg
Pro
190

acc

Thr

agc
Ser

cgt
Arg

acc
Thr

Ala

Ile

30

Lys

Arg

Ser

Glu

tgc
Cys

cgt
Arg
175

ggc
Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
Val
255

Phe

15

Ser

Leu

Phe

Leu

Ser

aaa
Lys
160

cag
Gln

gac
Asp

agce
Ser

aaa
Lys

ttc
Phe
240

agc
Ser

Val

Arg

Leu

Ser

Gln
80

480

528

576

624

672

720

768

777



104

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His Leu Asn Ser Tyr Pro
85 90 95

Leu Thr Phe Gly Gly Gly Thr Lys Val Asp Ile Lys Arg Ala Ser Gly
100 : 105 110

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Gly Gly Gly GlyFSer Ala Glu Val Gln Leu Val Glu Ser
130 135 140 '

Gly Ala Glu Vval Lys Lys Pro Gly Glu Ser Leu Arg Ile Ser Cys Lys
145 150 155 160

Gly Ser Gly Cys Ile Ile Ser Ser Tyr Trp Ile Ser Trp Val Arg Gln
165 170 175

Met Pro Gly Lys Gly Leu Glu Trp Met Gly Lys Ile Asp Pro Gly Asp
180 185 : 190

Ser Tyr Ile Asn Tyr Ser Pro Ser Phe Gln Gly His Val Thr Ile Ser
195 200 205 ‘

" Ala Asp Lys Ser Ile Asn Thr Ala Tyr Leu Gln Trp Asn Ser Leu Lys
210 215 220

Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala Arg Gly Gly Arg Asp Phe
225 230 - 235 240

Gly Asp Ser Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser

245 250 255
Ser’
<210> 45
<211> 792
<212> 'DNA

<213> Artificial

<220> v
<223> scFv peptide

<220>
<221> CDS
<222>  (1)..(792)

<400> 45

atg gat gtt gtg atg acc cag agc ccg age ttec ctg age geg tte gtt
Met Asp Val Val Met Thr Gln Ser Pro Ser Phe Leu Ser Ala Phe Val
1 5 10 15




ggt gac
Gly Asp

tat ctg
Tyr Leu

atc tat
Ile Tyr
50

ggt agc
Gly Ser
65

ccg gag
Pro Glu

ctg acc
Leu Thr

ggt ggc
Gly Gly

ggc gga
Gly Gly
130

caa ctt
Gln Leu
145

cgt atc
Arg Ile

agc tgg
Ser Trp

att gat
Ile Asp

cat gtt
His Vval
210

tgg aac
Trp Asn
225

ggc ggt
Gly Gly

ctg gtg
Leu Val

cgt
Arg

gcg
Ala
35

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe

ggc
Gly
115

tce
Ser

gtt
Val

tct
Ser

gtt
Val

ccg
Pro
195

acce

Thr

agc
Ser

cgt
Arg

acc
Thr

<210> 46

atc
Ile
20

tgg
Trp

gca
Ala

agce
Ser

ttt
Phe

ggt-

Gly
100

agc
Ser

ggt
Gly

gaa
Glu

tgc
Cys

cgt
Arg
180

ggc
Gly

até
Ile

ctg
Leu

gac
Asp

gtg
Val
260

acc
Thr

tat
Tyr

agc
Ser

gg9¢c
Gly

gce
Ala
85

ggc
Gly

ggt
Gly

ggt
Gly

tct
Ser

aaa
Lys
165

cag
Gln

gac
Asp

agc
Ser

aaa
Lys

ttc
Phe
245

agc
Ser

att
Ile

cag
Gln

acc
Thr

acc
Thr
70

acc
Thr

ggc
Gly

ggt
Gly

ggc
Gly

ggt
Gly
150

ggt
Gly

atg
Met

agc
Ser

gcc
Ala

gcg
Ala
230

ggt
Gly

agc
Ser

acc
Thr

caa
Gln

ctg
Leu
55

gag
Glu

tat
Tyr

acc
Thr

ggc
Gly

ggc
Gly
135

gct
Ala

tct
Ser

ccg
Pro

tat
Tyr

gat
Asp
215

agc
Ser

gat
Asp

taa

tgc
Cys

gca
Ala
40

caa
Gln

ttc
Phe

tac
Tyr

aaa
Lys

gga
Gly
120

agc

Ser

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile
200

aaa
Lys

gac
Asp

agc
Ser

taa

105
cge gec

Arg Ala
25

ccg ggt
Pro Gly

acc ggc
Thr Gly

acc ctg
Thr Leu

tgc caa
Cys Gln
90

gtg gac
Val Asp
105

tct ggt
Ser Gly

ggc ggc
Gly Gly

gtt aaa
Val Lys

tgc atc
Cys Ile
170

aag ggc
Lys Gly
185

aac tac
Asn Tyr

agce att
Ser Ile

acc gcg
Thr Ala

ttc gat
Phe Asp
250

agc
Ser

aaa
Lys

gtt
Val

acc
Thr
75

cac
His

atc
Ile

ggt
Gly

ggc
Gly

aaa
Lys
155

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met
235

tac
Tyr

agc
Ser

gca
Ala

ccg

Pro
60

atc
Ile

ctg
Leu

aaa
Lys

ggc
Gly

ggc
Gly
140

ccg
Pro

tct
Ser

gaa
Glu

cecg
Pro

acc
Thr
220

tac

Tyr

tgg
Trp

ggc
Gly

ccg
Pro

45

agc
Ser

aac
Asn

aat
Asn

cgce
Arg

ggc
Gly
125

agc
Ser

ggt
Gly

tct
Ser

tgg
Trp

agc
Ser
205

gct
Ala

tac
Tyr

ggt
Gly

atc
Ile
30

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser

gcg

.Ala

110

agc
Ser

gct
Ala

gaa
Glu

tac
Tyr

atg
Met
190

ttt
Phe

tac
Tyr

tgt
Cys

cag
Gln

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu

tat
Tyr
95

agc
Ser

ggt
Gly

gaa
Glu

tct
Ser

tgg
Trp
175

ggt
Gly

cag
Gln

ctg
Leu

gcc
Ala

ggc
Gly
255

cgc
Arg

ctg
Leu

agc
Ser

caa
Gln

ccg
Pro

ggt
Gly

ggt
Gly

gtt
Val

ctg
Leu
160

atc
Ile

aaa
Lys

ggc
Gly

caa
Gln

cgt
Arg
240

acc
Thr

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

792




106

<211> 262
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 46

Met Asp Val Val Met Thr Gln Ser Pro Ser Phe Leu Ser Ala Phe Val
1 5 10 15




225

230

107

235

240

Gly Gly Arg Asp Phe Gly Asp Ser Phe Asp Tyr Trp Gly Gln Gly Thr

245

Leu Val Thr Val Ser Ser

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gct gaa gtt
Met Ala Glu Val

1

g9t
Gly

tet
Ser

tgg
Trp

agce
Ser
65

gct
Ala
tac
Tyr

ggt
Gly

ggt
Gly

gtg
Val
145

atc

gaa
Glu

tac
Tyr

atg
Met
50

ttt
Phe

tac
Tyxr

tgt
Cys

cag
Gln

ggc
Gly
130

atg
Met

acc

260

47
759
DNA

Artificial

scFv peptide

CDS

(1)..(759)

47

tct ctg
Ser Leu
20

tgg atc
Trp Ile
35

ggt aaa
Gly Lys

cag ggc
Gln Gly

ctg caa
Leu Gln

gcc cgt
Ala Arg
100

ggc acc
Gly Thr
115

gga tcc
Gly Ser

acc cag
Thr Gln

att acc

caa
Gln

cgt
Arg

agc
Ser

att
Ile

cat
His

tgg
Trp

ggc
Gly

ctg
Leu

ggt
Gly

agc
Ser

tgce

ctt
Leu

atc

Ile.

tgg
Trp

gat
Asp

gtt
Val
70

aac

Asn

ggt
Gly

gtg
Val

ggt
Gly

ccg
Pro
150

cgc

gtt
Val

tct
Ser

gtt
Val

ccg
Pro
55

accec

Thr

agc
Ser

cgt
Arg

acc
Thr

ggc

Gly
135

agc
Ser

gcc

gaa
Glu

tgc
Cys

cgt
Arg
40

ggc
Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
Val
120

ggc
Gly

ttc
Phe

agc

tct
Ser

aaa
Lys
25

cag

Gln

gac
Asp

agc
Ser

aaa
Lys

ttc
Phe
105

agc
Ser

agc
Ser

ctg
Leu

agc

250

ggt
Gly
10

ggt
Gly

atg
Met

agc
Ser

gcc
Ala

gcg
Ala
90

ggt
Gly

-agc

Ser

ggc
Gly

agc
Ser

gct
Ala

tct
Ser

ccg
Pro

tat
Tyr

gat
Asp
75

agc

Ser

gat
Asp

ggt
Gly

ggc
Gly

gcg
Ala

. 155

ggc

atc

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile
60

aaa

Lys

gac
Asp

agc
Ser

ggt
Gly

ggc
Gly
140

ttc
Phe

agc

gtt
Val

tat
Tyr

aag
Lys
45

aac

Asn

agc
Ser

acc
Thr

ttc
Phe

ggc
Gly
125

ggc
Gly

gtt
Val

cgc

aaa
Lys

agc
Ser
30

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
110

ggc
Gly

agc
Ser

g9t

Gly

tat

255

aaa
Lys
15

atc

Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met
95

tac
Tyr

agc
Ser

gat
Asp

gac
Asp

ctg

ccg
Pro

tct
Ser

gaa
Glu

ccg
Pro

acc
Thr
80

tac

Tyr

tgg
Trp

ggt
Gly

gtt
Val

cgt
Arg
160

gcg

48

96

144

192

240

288

336

384

480

528




Ile Thr

tgg tat
Trp Tyr

gca agc
Ala Ser

agc ggc
Ser Gly
210

ttt gcc
Phe Ala
225

ggt ggc
Gly Gly

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

<220>
<223>

© <400>

Met Ala
1

Ile

cag
Gln

acc
Thr
195

acc
Thr

acc
Thr

ggc
Gly

48
251
PRT

Thr

caa
Gln
180

ctg

Leu

gag
Glu

tat
Tyr

acc
Thr

Cys
165

gca
Ala

caa
Gln

ttc
Phe

tac
Tyr

aaa
Lys
245

Artificial

Arg

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys
230

gtg
Val

Ala

ggt
Gly

ggc
Gly

ctg
Leu
215

caa

Gln

gac
Asp

Synthetic Construct

48

Glu

Val

Gln

Leu

val

Ser

aaa
Lys

gtt
Val
200

acc

Thr

cac
His

atc
Ile

Glu

Ser

gca
Ala
185

ccg
Pro

atc
Ile

ctg
Leu

aaa
Lys

Ser

108

Gly Ile
170

ccg aaa
Pro Lys

agc cgt
Ser Arg

aac agc
Asn Ser

aat agé
Asn Ser
235

cgc gcg
Arg Ala
250

Gly Ala
10

Ser

ctg
Leu

ttt
Phe

ctg
Leu
220
tat
Tyr

taa

Glu

Arg

ctg
Leu

agc
Ser
205

caa
Gln

ccg
Pro

taa

vVal

Tyr

atc
Ile
190

ggt
Gly

ccg
Pro

ctg
Leu

Lys

Leu
175

tat

Tyr

agc
Ser

gag
Glu

‘ace

Thr

Lys
15

Ala

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe
240

Pro

576

624

672

720

759




Gly

Val

145

Ile

Trp

Ala

Ser

Phe

225

Gly

Gly

130

Met

Thr

Tyr

Ser

Gly

210

Ala

Gly

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gct gaa gtt
Met Ala Glu Val

1

ggt
Gly

tct
Ser

tgg
Trp

agc
" Ser
65

gaa

Glu

tac
Tyr

atg
Met
50

ttt
Phe

Gly

Thr

Ile

Gln

Thr

195

Thr

Thr

Gly

49
774
DNA

Ser

Gln

Thr

Gln

180

Leu

Glu

Tyr

Thr

Gly

Ser

Cys

165

Ala

Gln

Phe

Tyr

Lys
245

Artificial

scFv peptide

CDS

(1)..(774)

49

tct
Ser

tag
Trp
35

ggt
Gly

cag
Gln

ctg
Leu
20

atc
Ile

aaa
Lys

ggc
Gly

caa
Gln

cgt
Arg

agc
Ser

att
Ile

cat
His

Gly

Pro

150

Arg

Pro

‘Thr

Thr

Cys
230

Val

ctt
Leu

atc
Ile

tgg
Trp

gat
Asp

gtt
Val
70

Gly
135

Ser

Ala

Gly

Gly

Leu
215

Gln

Asp

gtt
Val

tct
Ser

gtt
Val

ccg
Pro
55

acc
Thr

Gly

Phe

Ser

Lys

Val
200

Thr

His

Ile

gaa
Glu

tgc
Cys

cgt
Arg
40

ggc
Gly

atc
Ile

Ser

Leu

Ser

Ala
185

Pro

Ile

Leu

Lys

tct
Ser

aaa
Lys
25

cag
Gln

gac
Asp

agc
Ser

109

Gly Gly Gly

Ser

Gly
170

Pro

Ser

Asn

Asn

Arg
250

ggt
Gly
10

ggt
Gly

atg
Met

agce
Ser

gce
Ala

Ala
155

Ile

Lys

Arg

Ser

Ser
235

Ala

gct
Ala

tct
Ser

ccg
Pro

tat
Tyr

gat
Asp
75

140

Phe

Ser.

Leu

Phe

Leu
220

Tyr

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile
60

aaa
Lys

Gly

val

Arg

Leu

Ser
205

Gln

Pro

gtt
Val

tat
Tyr

aag
Lys
45

aac

Asn

agc
Ser

Ser

Gly

Tyr

Tle

190

Gly

Pro

Leu

aaa
Lys

agc
Ser
30

ggc
Gly

tac
Tyr

att
Ile

Asp

Asp

Leu
175

Tyr

Ser

Glu

Thr

aaa
Lys
15

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

Val

Arg
160

Ala

Ala

Gly

Asp

Phe
240

ccqg
Pro

tct
Ser

gaa
Glu

ccg
Pro

acc
Thr
80

48

96

144

192

240




gct
Ala

tac
Tyr

ggt
Gly

ggt
Gly

ggc
Gly
145

tte
Phe

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
225

tat
Tyr

taa’

tac
Tyr

tgt

Cys

cag
Gln

ggc
Gly
130

ggc
Gly

gtt
val

cgce
Arg

ctg
Leu

agc
Ser
210

caa
Gln

ccg
Pro

taa

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

<220>
<223>

<400>

ctg
Leu

gcc
Ala

ggc
Gly
115

gga
Gly

agce
Ser

ggt
Gly

tat
Tyr

atc
Ile
195

ggt
Gly

ccg
Pro

ctyg
Leu

50
256
PRT

caa
Gln

cgt
Arg
100

acc
Thr

tce
Ser

gat
Asp

gac
Asp

ctg
Leu
180

tat

Tyr

agc
Ser

gag
Glu

acc
Thr

tgg
Trp
85

ggce
Gly

ctg
Leu

ggt
Gly

gtt
Val

cgt
Arg
165

gcg
Ala

gct
Ala

ggce
Gly

gat
Asp

ttc
Phe
245

Artificial

aac
Asn

ggt
Gly

gtg
Val

ggt
Gly

gtg

Val
150

atc
Ile

tgg
Trp

gca
Ala

agc
Ser

ttt
Phe
230

ggt
Gly

agc
Ser

cgt
Arg

acc
Thr

ggc
Gly
135

atg
Met

acc
Thr

tat
Tyr

agce
Ser

ggc
Gly
215

gcc

Ala

gg9c¢
Gly

Synthetic Construct

50

ctg
Leu

gac
Asp

gtg
Val
120

ggce
Gly

acc
Thr

att
Ile

cag
Gln

acc
Thr
200

acc
Thr

acc
Thr

ggc
Gly

Met Ala Glu Val Gln Leu Val Glu

1

5

Gly Glu Ser Leu Arg Ile Ser Cys

20

aaa
Lys

ttc
Phe
105

agc

Ser

tce
Ser

cag
Gln

acc
Thr

caa
Gln
185

ctg
Leu

gag
Glu

tat
Tyr

acc
Thr

Ser

Lys
25

Se: Tyr Trp Ile Ser Trp Val Arg Gln

110

gcg
Ala
90

ggt
Gly

agc
Ser

ggt
Gly

agce
Ser

tgc
Cys
170

gca
Ala

caa
Gln

ttc
Phe

tac
Tyr

aaa
Lys
250

agc
Ser

gat
Asp

ggt
Gly

ggt
Gly

ccg
Pro
155

cgce
Arg

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys
235

gtg
Val

gac
Asp

agc
Ser

ggt
Gly

ggc
Gly
140

agce
Ser

gcc
Ala

ggt
Gly

ggc
Gly

ctg
Leu
220

caa
Gln

gac
Asp

acc
Thr

ttc
Phe

ggc
Gly
125

ggc
Gly

ttc
Phe

agc
Ser

aaa
Lys

gtt
Val
205

acc
Thr

cac
His

atc
Ile

Gly Ala Glu Val

10

Gly Ser‘Gly Tyr

gcg
Ala

gat
Asp
110

ggc
Gly

agc
Ser

ctg
Leu

agc
Ser

gca
Ala
190

ccg
Pro

atc
Ile

ctg
Leu

aaa
Lys

Lys

atg
Met
95

tac
Tyr

agc
Ser

ggc
Gly

agc
Ser

ggc
Gly
175

ccg
Pro

agc
Ser

aac
Asn

aat
Asn

cgc
Arg
255

Lys
15

tac
Tyr

tgg
Trp

ggt
Gly

ggc
Gly

gcg
Ala
160

atc
Ile

aaa
Lys

cgt

‘Arg

agc
Ser

agc
Ser
240

gcg
Ala

Pro

Ser Ile Ser

30

Met Pro Gly Lys Gly Leu Glu

288

336

384

432

480

528

576

624

672

720

768

174




Trp Met
50

Ser Phe
65

Ala‘Tyr
Tyr Cys
Gly Gln

Gly Gly
130

Gly Gly
145

Phe Val
Ser Arg
Leu Leu

Phe Ser
210

Leu Gln
225

Tyr Pro

35

Gly

Gln

Leu

Ala

Gly

115

Gly

Ser

Gly

Tyr

Ile

195

Gly

Pro

Leu

Lys

Gly

Gln

Arg

100

Thr

Ser

Asp

Asp

Leu

180

Tyr

Ser

Glu

Thr

Ile

His

Trp

85

Gly

Leu

Gly

Val

Arg

165

Ala

Ala

Gly

Asp

Phe
245

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

<220>
<223>

<220>
<221>

51

789

DNA
Artificial

scFv peptide

CDS

Asp

Val

70

Asn

Gly

Val

Gly

Val

150

Ile

Trp

Ala

Ser

Phe

230

Gly

Pro

55

Thr

Ser

Arg

Thr

Gly

135

Met

Thr

Tyr

Ser

Gly

215

Ala

Gly

40

Gly
Ile
Leu
Asp
Val
120
Gly
Thr
Ile
Gln
Thr
200
Thr

Thr

Gly

Asp
Ser
Lys
Phe
105
Ser
Ser
Gln
Thr
Gln
185
Leu
Glu

Tyr

Thr

111

Ser

Ala

Ala

90

Gly

Ser

Gly

Ser

Cys

170

Ala

Gln

Phe

Tyr

Lys
250

Tyr

Asp

75

Ser

Asp

Gly

Gly

Pro

155

Arg

Pro

Thr

Thr

Cys

235

Val

Ile

60

Lys

Asp

Ser

Gly

Gly

140

Ser

Ala

Gly

Gly

Leu

220

Gln

Asp

45

Asn

Ser

Thr

Phe

Gly

125

Gly

Phe

Ser

Lys

Val

205

Thr

His

Ile

Tyr

Ile

Ala

Asp

110

Gly

Ser

Leu

Ser

Ala

190

Pro

Ile

Leu

Lys

Ser

Asn

Met

95

Tyr

Ser

Gly

Ser

Gly

175

Pro

Ser

Asn

Asn

Arg
255

Pro
Thr
80

Tyr
Trp
Gly
Gly
Ala
160
Ile
Lys
Arg
Ser
Ser

240

Ala




<222>

<400>
atg gct gaa gtt
Met Ala Glu Val

1

ggt
Gly

tct
Ser

tag
Trp

agc
Ser
65

gct
Ala

tac
Tyr

ggt
Gly

ggt
Gly

ggc
Gly
145

agc
Ser

gce
Ala

ggt
Gly

ggc
Gly

ctg
Leu
225

caa
Gln

gaa
Glu

tac
Tyr

atg
Met
50

ttt
Phe

tac
Tyr

tgt
Cys

cag
Gln

ggc
Gly
130

ggc
Gly

ttc
Phe

agc
Ser

aaa
Lys

gtt
Val
210

acc
Thr

cac
His

51

tct ctg
Ser Leu
20

tgg atc
Trp Ile
35

ggt aaa
Gly Lys

cag ggc
Gln Gly

ctg caa
Leu Gln

gcc cgt
Ala Arg
100

ggc acc
Gly Thr
115

gga tct
Gly Ser

agc ggc
Ser Gly

ctg agc
Leu Ser

agc ggc
Ser Gly
180

gca ccg
Ala Pro
195

ccg agce

ProlSer

atc aac
Ile Asn

ctg aat
Leu Asn

(1)..(789)

caa
Gln

cgt
Arg

agce
Ser

att
Ile

cat
His

tgg
Trp
85

ggc
Gly

ctg
Leu

ggt
Gly

ggc
Gly

gcg
Ala
165

atc
Ile

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser
245

ctt
Leu

atc
Ile

tgg
Trp

gat
Asp

gtt
Val
70

aac.

Asn

ggt
Gly

gtg
Val

ggt
Gly

ggc
Gly
150

ttc
Phe

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu
230

tat
Tyr

gtt
Val

tct
Ser

gtt
Val

ccg
Pro
55

acc
Thr

agc
Ser

cgt
Arg

acc
Thr

ggc
Gly
135

ggc
Gly

gtt
Val

cge
Arg

ctg
Leu

agc
Ser
215

caa
Gln

ccg
Pro

gaa
Glu

tgc
Cys

cgt
Arg
40

ggc
Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
val
120

ggc
Gly

agc
Ser

ggt
Gly

tat
Tyr

atc
Ile
200

ggt
Gly

ccg
Pro

ctg
Leu

tct
Ser

aaa
Lys
25

cag
Gln

gac
Asp

agc
Ser

aaa
Lys

tte
Phe
105

agc

Ser

agc
Ser

gat
Asp

gac
Asp

ctg
Leu
185

tat
Tyr

agc

Ser.

gag
Glu

acc
Thr

112

ggt
Gly
10

ggt
Gly

atg
Met

agce
Ser

gce
Ala

gcg
Ala
90

ggt
Gly

agc
Ser

ggt
Gly

gtt
Val

cgt
Arg
170

gcg
Ala

gct
Ala

gg9c
Gly

gat
Asp

ttc
Phe
250

gct
Ala

tct
Ser

ccg
Pro

tat

Tyr.

gat
Asp
75

agc
Ser

gat
Asp

ggt
Gly

ggt
Gly

gtg
Val
155

atd

Ile

tgg
Trp

gca
Ala

agc
Ser

ttt
Phe
235

ggt
Gly

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile

aaa
Lys

gac
Asp

agc
Ser

ggt
Gly

ggc
Gly
140

atg

‘Met

acc
Thr

tat
Tyr

agc
Ser

ggc
Gly
220

gce

Ala

ggc
Gly

gtt
Val

tat
Tyr

aag
Lys
45

aac
Asn

agc
Ser

acc
Thr

ttc
Phe

ggc
Gly
125

gga
Gly

acc
Thr

att
Ile

cag
Gln

acc
Thr
205

acc
Thr

acc’

Thr

ggc
Gly

aaa
Lys

agc
Ser
30

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
110

ggc
Gly

tce
Ser

cag
Gln

acc
Thr

caa
Gln
190

ctg

Leu

gag
Glu

tat
Tyr

acc
Thr

aaa
Lys
15

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met
95

tac

Tyr

agc
Ser
ggt
Gly

agc’

Ser

tgc
Cys
175

gca
Ala

caa
Gln

ttc
Phe

tac
Tyxr

aaa
Lys
255

ccg
Pro

tct
Ser

gaa
Glu

ccg
Pro

acc
Thr
80

tac
Tyr

tgg

Trp

ggt
Gly

ggt
Gly

ccg
Pro
160

cgc’

Arg

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys
240

gtg
Val

48

96

‘144

192

240

288

- 336

384

432

480

528

576

624

672

720

768




113

gac atc aaa cgc gcg taa taa 789
Asp Ile Lys Arg Ala
260

<210> 52
<211> 261
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 52

Met Ala Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro
1 5 10 15




Gly Val
210

Leu Thr
225

Gln His

Asp Ile

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gat
Met Asp
1

ggt gac

Pro

Ile

Leu

Lys

53
762
DNA

Ser

Asn

Asn

Arg
260

Arg

Ser

Ser

245

Ala

Artificial

scFv peptide

CDS
(1).

53

gtt
Val

cgt

Gly Asp Arg

tat ctg
Tyr Leu

atc tat
Ile Tyr
50

ggt agc
Gly Ser
65 )

ccg gag
Pro Glu

ctg acc
Leu Thr

ggt ggc
Gly Gly

ggc ggc
Gly Gly

gcg
Ala
35

gct
Ala

ggc
Gly

gat
Asp

ttc
Phe

ggc
Gly
115

agc
Ser

. (762)

gtg
Val

atc
Ile
20

tgg
Trp

gca
Ala

agc
Ser

ttt
Phe

ggt
Gly
100

agc

Ser

gct
Ala

atg
Met

acc
Thr

tat
Tyr

agc
Ser

ggc
Gly

gcec
Ala
85

ggc
Gly

ggt
Gly

gaa
Glu

114

Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr

215

220

Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys

230

Tyr

acc
Thr

att
Ile

cag
Gln

acc
Thr

acc
Thr
70

acc

Thr

ggc
Gly

ggt
Gly

gtt
Val

Pro

cag
Gln

acc
Thr

caa
Gln

ctg
Leu
55

gag
Glu

tat
Tyr

acc
Thr

ggc
Gly

caa
Gln

235

240

Leu Thr Phe Gly Gly Gly Thr Lys Val

agc
Ser

tgc
Cys

gca
Ala
40

caa
Gln

ttc
Phe

tac
Tyr

aaa
Lys

gga
Gly
120

ctt
Leu

ccg
Pro

cgc
Arg
25

ccg
Pro

acc
Thr

acc
Thr

tgc
Cys

gtag.
Val
105

tcc
Ser

gtt
Val

250

agc
Ser
10

gce
Ala

ggt
Gly

ggc
Gly

ctg
Leu

caa
Gln
90

gac

Asp

ggt
Gly

gaa
Glu

tte
Phe

agc
Ser

aaa
Lys

gtt
Val

acc
Thr
75

cac

His

atc
Ile

ggt
Gly

tct
Ser

ctg
Leu

agc
Ser

gca
Ala

ccg
Pro
60

atc

Ile

ctg
Leu

aaa
Lys

ggc
Gly

ggt
Gly

agc
Ser

ggc
Gly

ccg
Pro
45

agc
Ser

aac
Asn

aat
Asn

cgce
Arg

ggc
Gly
125

gct
Ala

gcg
Ala

atc
Ile
30

aaa
Lys

cgt
Arg

agc
Ser

agc
Ser

gcg
Ala
110

agc

Ser

gaa
Glu

255

ttc
Phe
15

agc
Ser

ctg
Leu

ttt
Phe

ctg
Leu

tat
Tyr
95

agc

Ser

ggc
Gly

gtt
val

gtt
Val

cge
Arg

ctg
Leu

agc
Ser

caa
Gln
80

ccg

Pro

ggt
Gly

ggc.

Gly

aaa
Lys

48

96 .

192

240

288

336

384

432




aaa
Lys
145

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met
225

tac
Tyr

130

ccg
Pro

tct
Ser

gaa

Glu

ccg
Pro

acc
Thr
210

tac

Tyr

tgg
Trp

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

<220>
<223>

<400>

ggt
Gly

tct
Ser

tgg
Trp

agc
Ser
195

gct
Ala

tac
Tyr

ggt
Gly

54
252
PRT

gaa
Glu

tac
Tyr

atg
Met
180

ttt
Phe

tac

Tyr

tgt
Cys

cag
Gln

tct
Ser

tgg
Trp
165

ggt
Gly

cag
Gln

ctg
Leu

gce
Ala

ctg
Leu
150

atc
Ile

aaa
Lys

ggc

Gly

caa
Gln

cgt
Arg

230

ggc
Gly
245

Artificial

acc
Thr

135
cgt
Arg

agc
Ser

att

Ile

cat
His

tgg
Trp
215

ggc
Gly

ctg
Leu

Synthetic Construct

54

Met Asp Val Vval

1

Gly

Tyr

Ile

Gly
65

Asp
Leu
Tyr
50

Ser

Pro Glu

Leu Thr

Arg

Ala

35

Ala

Asp

Phe

Ile
20

Met
5

Thr

Thr

Ile

Trp Tyr Gln

Ala

Ser

Phe

Gly

Ser

Gly

Ala

85

Gly

Thr

Thr

70

Thr

Gly

Gln

Thr

Gln

Leu

55

Glu

Tyr

Thr

atc
Ile

tgg
Trp

gat
Asp

gtt
Val
200

aac

Asn

ggt
Gly

gtg
Val

Ser

Cys

Ala

40

Gln

Phe

Tyr

Lys

tct
Ser

gtt
Val

ccg
Pro
185

acc

Thr

agc
Ser

cgt
Arg

acc
Thr

Pro

Arg

25

Pro

Thr

Thr

Cys

Val

115

tgc
Cys

cgt
Arg
170

ggce
Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
Val
250

Ser
10

Ala

Gly

Gly

Leu

Gln
90

Asp

aaa
" Lys
155

cag

Gln

gac
Asp

agc
Ser

aaa
Lys

ttc
Phe
235

agc
Ser

Phe

Ser

Lys

Val

Thr

75

His

Ile

140
ggt
Gly

atg
Met

agc
Ser

gcc
Ala

gcg
Ala
220

ggt
Gly

agc
Ser

Leu

Ser

Ala

Pro

60

Ile

Leu

Lys

tct
Ser

cecg

Pro

tat
Tyr

gat
Asp
205

agc
Ser

gat
Asp

taa

Ser

Gly

Pro

45

Ser

Asn

Asn

Arg

ggt
Gly

ggc
Gly

att

Ile

190
aaa

Lys

gac
Asp

agc
Ser

taa

Ala

Ile

30

Lys

Arg

Ser

Ser

Ala

tat
Tyr

aag
Lys
175

aac

Asn

agc
Ser

acc
Thr

ttc
Phe

Phe

15

Ser

Leu

Phe

Leu

Tyr

95

Ser

agc
Ser
160

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
240

Val

Arg

Leu

Ser

Gln

80

Pro

Gly

480 -

528

576

624

672

720

762




116
100 105 110

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Ala Glu Val Gln Leu Val Glu Ser Gly Ala Glu Vval Lys
130 135 140

Lys Pro Gly Glu Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Tyr Ser
145 150 155 160

Ile Ser Ser Tyr Trp Ile Ser Trp Val Arg Gln Met Pro Gly Lys Gly
165 170 . 175

Leu Glu Trp Met Gly Lys Ile Asp Pro Gly Asp Ser Tyr Ile Asn Tyr
180 185 190

Ser Pro Ser Phe Gln Gly.His Val Thr Ile Ser Ala Asp Lys Ser Ile
195 200 205

Asn Thr Ala Tyr Leu Gln Trp Asn Ser Leu Lys Ala Ser Asp Thr Ala
210 215 220

Met Tyr Tyr Cys Ala Arg Gly Gly Arg Asp Phe Gly Asp Ser Phe Asp
225 230 235 240

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

245 250
<210> 55
<211> 777
<212> DNA

<213> - Artificial

<220>
<223> .scFv peptide

<220>
<221> CDS
<222> (1)..(777)

<400> 55

atg gat gtt gtg atg acc cag agc ccg agc ttc ctg agc gcg ttc gtt 48
Met Asp Val Val Met Thr Gln Ser Pro Ser Phe Leu Ser Ala Phe Val

1 5 10 15

ggt gac cgt atc acc att acc tge cgc gec age age ggc atc agc cgc ' 96
Gly Asp Arg Ile Thr Ile Thr Cys Arg Ala Ser Ser Gly Ile Ser Arg
20 25 30

tat ctg gcg tgg tat cag caa gca ccg ggt aaalgca Ccg aaa ctg ctg 144
Tyr Leu Ala Trp Tyr Gln Gln Ala Pro Gly Lys Ala Pro Lys Leu Leu
35 40 45

atc tat gct gea age acc ctg caa acc ggc gtt ccg age cgt ttt age . 192




Ile

ggt
Gly
65

ccg
Pro

ctg
Leu

ggt
Gly

ggc
Gly

ggt
Gly
145

ggt
Gly

atg
Met

agc
Ser

gce
Ala

gcg
Ala
225

ggt
Gly

agc
Ser

Tyr
50

agc
Ser

gag
Glu

acc
Thr

ggc
Gly

ggc
Gly
130

gct
Ala

tct
Ser

ccg
Pro

tat
Tyr

gat
Asp
210

agce
Ser

gat
Asp

taa

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

<220>
<223>

<400>

Ala

ggc
Gly

gat
Asp

ttc
Phe

ggc
Gly
115

agc
Ser

gaa
Glu

ggt
Gly

ggc
Gly

att
Ile
195

aaa

Lys

gac
Asp

agc
Ser

taa

56

257
PRT

Ala

agc
Ser

ttt
Phe

ggt
Gly
100

agc
Ser

ggc
Gly

gtt
Val

tat
Tyr

aag
Lys
180

aac
Asn

agc
Ser

acc
Thr

tte
Phe

Ser

ggc
Gly

gcc
Ala
85

ggce
Gly

ggt
Gly

ggc
Gly

aaa
Lys

agc
Ser
165

ggc
Gly

tac
Tyr

att
Ile

gcg
Ala

gat
Asp
245

Artificial

Thr

acc
Thr
70

acc
Thr

ggc
Gly

ggt

Gly

ggce
Gly

aaa
Lys
150

atc
Ile

ctg
Leu

agc
Ser

aac
Asn

atg
Met
230

tac
Tyr

Leu
55

gag
Glu

tat
Tyr

acc
Thr

ggce
Gly

ggc
Gly
135

ccg
Pro

tct
Ser

gaa
Glu

ccg
Pro

acc
Thr
215

tac

Tyr

tgg
Trp

Synthetic Construct

56

Gln

ttc
Phe

tac
Tyr

aaa
Lys

gga
Gly
120

agc
Ser

ggt
Gly

tct
Ser

tgg
Trp

agc
Ser
200

gct
Ala

tac
Tyr

ggt
Gly

Thr

acc
Thr

tgc
Cys

gtg
Val
105

tce
Ser

gct
Ala

gaa
Glu

tac
Tyr

atg
Met
185

ttt
Phe

tac
Tyxr

tgt
Cys

cag
Gln

117
Gly

ctg
Leu

caa
Gln
90

gac
Asp

ggt
Gly

gaa
Glu

tct
Ser

tgg
Trp
170

ggt
Gly

cag
Gln

ctg
Leu

gce
Ala

ggc
Gly
250

Val

acc
Thr
75

cac
His

atc
Ile

ggt
Gly

gtt
Val

étg
Leu
155

atc
Ile

aaa
Lys

ggc
Gly

caa
Gln

cgt
Arg
235

acc
Thr

Pro
60

atc
Ile

ctg
Leu

aaa.

Lys

ggc
Gly

caa
Gln
140

cgt
Arg

agc
Ser

att
Ile

cat
His

tgg
Trp

220

ggc
Gly

ctg
Leu

Ser

aac
Asn

aat
Asn

cgc
Arg

ggc
Gly
125

ctt
Leu

atc
Ile

tag
Trp

gat
Asp

gtt
Val
205

aac

Asn

ggt
Gly

gtg
val

Arg

agc
Ser

agc
Ser

gcg
Ala
110

tce
Ser

gtt
Val

tct
Ser

gtt
Val

ccg
Pro
190

acce
Thr

agce
Ser

cgt
Arg

acc
Thr

Phe

ctg
Leu

tat
Tyr
95

agc
Ser

ggt
Gly

gaa
Glu

tgc
Cys

cgt
Arg
175

ggc
Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
Val
255

Ser

caa
Gln

ccg
Pro

ggt
Gly

ggt
Gly

tct
Ser

aaa
Lys
160

cag
Gln

gac
Asp

agc
Ser

aaa
Lys

ttc
Phe
240

agc
Ser

240

288

336

384

432

528

576

624

672

720

768

777




118

Met Asp Val Val Met Thr Gln Ser Pro .Ser Phe Leu Ser Ala Phe Val




<210> 57

<211> 1792

<212> DNA

<213> Artificial

<220>

<223> scFv peptide

<220>

<221> CDS )

<222>  (1)..(792)

<400> 57

atg gat gtt gtg atg

Met Asp Val Val Met

1 5

ggt gac cgt atc acc

Gly Asp Arg Ile Thr

20

tat ctg gcg tgg tat

Tyr Leu Ala Trp Tyr
35

atc tat gct gca agc

Ile Tyr Ala Ala Ser

acc
Thr

att
Ile

cag
Gln

acc
Thr

cag
Gln

acc
Thr

caa
Gln

ctg
Leu

agc
Ser

tgc
Cys

gca
Ala
40

caa
Gln

ccg
Pro

cgc
Arg
25

ccg
Pro

acc
Thr

119

agc
Ser
10

gcc

Ala

ggt
Gly

ggc
Gly

ttc
Phe

agc
Ser

aaa
Lys

gtt
Val

ctg
Leu

agc
Ser

gca
Ala

ccg.

Pro

agc
Ser

ggc
Gly

ccg
Pro
45

agc
Ser

gcg
Ala

atc
Ile
30

aaa
Lys

cgt
Arg

ttc
Phe
15

agc

Ser

ctg
Leu

ttt
Phe

gtt
Val

cgc
Arg

ctg
Leu

agc
Ser

48

96

144

192




cat
His

tgg
Trp
225

ggce
Gly

ctg
Leu

gtt
Val
210

aac

Asn

ggt
Gly

gtg
Val

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

1<220>
<223>

<400>

195

acc
Thr

agce
Ser

cgt
Arg

acc
Thr

58
262
PRT

atc
Ile

ctg
Leu

gac
Asp

gtg
Val
260

agc
Ser

aaa
Lys

ttc
Phe
245

agc
Ser

Artificial

gcc
Ala

gcg

Ala .

230

ggt
Gly

agc
Ser

gat
Asp
215

agce
Ser

gat
Asp

taa

Synthetic Construct

58

Met Asp Val

1

Gly

Tyr

Ile

Gly

65

Pro

Leu

Gly

Gly

Gln

Asp

Leu

Tyr

50

Ser

Glu

Thr

Gly

Gly

130

Leu

Arg

Ala

35

Ala

Gly

Asp

Phe

Gly

115

Ser

Val

Val

Ile

20

Trp

Ala

Ser

Phe

Gly

100

Ser

Gly

Glu

Met

Thr

Tyr

Ser

Gly

Ala

85

Gly

Gly

Gly

Ser

Thr

Ile

Gln

Thr

Thr

70

Thr

Gly

Gly

Gly

Gly

Gln

Thr

Gin

Leu

55

Glu

Tyr

Thr

Gly

Gly

135

Ala

200
aaa

Lys

gac
Asp

agc
Ser

taa

Ser

Cys

Ala

40

Gln

Phe

Tyr

Lys

Gly

120

Ser

Glu

agc
Ser

acc’

Thr

ttc
Phe

Pro

Arg

Pro

Thr

Thr

Cys

Val

105

Ser

Gly

Val

120

att
Ile

gcg
Ala

gat
Asp
250

Ser

10

Ala

Gly

Gly

Leu

Gln

90

Asp

Gly

Gly

Lys

aac
Asn

atg
Met
235

tac
Tyr

Phe

Ser

Lys

Val

Thr

75

His

Ile

Gly

Gly

Lys

acc
Thr
220

tac
Tyr

tgg
Trp

Leu
Ser
Ala
Pro
60

Ile
Leu
Lys
Gly
Gly

140

Pro

205

gct
Ala

tac
Tyr

ggt
Gly

Ser

Gly

Pro

45

Ser

Asn

Asn

Arg

Gly

125

Ser

Gly

tac
Tyr

tgt
Cys

cag
Gln

Ala

Ile

30

Lys

Arg

Ser

Ser

Ala

110

Ser

Ala

Glu

ctg
Leu

gcc
Ala

ggc
Gly
255

Phe

15

Ser

Leu

Phe

Leu

Tyr

95

Ser

Gly

Glu

Ser

caa
Gln

cgt
Arg
240

acc
Thr

Val

Arg

Leu

Ser

Gln

80

Pro

Gly

Gly

Val

Leu

672

768

792




121
145 150 155 : 160

Arg Ile Ser Cys Lys Gly Ser Gly Tyr Ser Ile Ser Ser Tyr Trp Ile
165 170 175

Ser Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly Lys
180 185 190

Ile Asp Pro Gly Asp Ser Tyr Ile Aén Tyr Ser Pro. Ser Phe Gln Gly
195 200 205

His Val Thr Ile Ser Ala Asp Lys Ser Ile Asn Thr Ala Tyr Leu Gln
210 ) 215 © 220

Trp Asn Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala Arg
225 230 235 240

Gly Gly Arg Asp Phe Gly Asp Ser Phe Asp Tyr Trp Gly Gln Gly Thr
245 250 255

Leu Val Thr Val Ser Ser
260

<210> 59

<211> 837

<212> DNA

<213> Artificial

<220>
<223> scFv peptide

<220>
<221> CDS
<222> (1)..(837)

<400> - 59

atg aaa tac ctg ctg ccg acc gct gct get ggt ctg ctg ctc ctc gcet 48
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala

1 ) 10 15

gcc cag- ccg gcg atg gec gect gaa gtt caa ctt gtt gaa tct ggt get 96

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




Ile

aaa
Lys

gac
Asp

agce
Ser

ggt
Gly
145

gtg
Val

atc
Ile

tgg
Trp

gca
Ala

agc
Ser
225

ttt
Phe

ggt
Gly

cac
His

Asn

agc
Ser

acc
Thr

ttc
Phe
130

ggc
Gly

atg
Met

acc
Thr

tat
Tyr

agc
Ser
210

ggc
Gly

gcc
Ala

ggc
Gly

cac
His

<210>
<211>
<212>

<213>

<220>
223>

<400>

Tyr

att
Ile

gcg
Ala
115

gat
Asp

ggc
Gly

acc
Thr

att
Ile

cag
Gln
195

acc
Thr

acc
Thr

acc
Thr

ggce
Gly

cac
His
275

60
277
PRT

Ser

aac
Asn
100

atg
Met

tac
Tyr

agc
Ser

cag
Gln

acc
Thr

Pro
85

acc
Thr

tac
Tyr

tgg
Trp

ggt
Gly

agc
Ser
165

tgc
Cys

180 .

caa
Gln

ctg
Leu

gag
Glu

tat
Tyr

acc
Thr
260

cac
His

gca
Ala

caa
Gln

tte
Phe

tac
Tyr
245

aaa

Lys

cac
His

Artificial

Ser

gct
Ala

tac
Tyr

ggt
Gly

ggt
Gly
150

ccg

Pro

cgc
Arg

ccg
Pro

acc
Thr

acc
Thr
230

tgc
Cys

gtg
Val

taa

Phe

tac
Tyr

.tgt

Cys

cag
Gln
135

ggc

Gly

agce
Ser

gce

Ala

ggt
Gly

ggc
Gly
215

ctg
Leu

caa
Gln

gac
Asp

taa

Synthetic Construct

60

Gln

ctg
Leu

gce
Ala
120

ggc
Gly

ggc
Gly

ttc
Phe

agc
Ser

aaa
Lys
200

gtt
Val

acc
Thr

cac
His

atc
Ile

Gly

caa
Gln

105

cgt
Arg

acc
Thr

agc
Ser

ctg
Leu

agc
Ser
185

gca
Ala

ccg
Pro

atc
Ile

ctg
Leu

aaa
Lys
265

122

His
%0

tgg
Trp

ggc
Gly

ctg
Leu

gg9c
Gly

agc
Ser
170

ggc
Gly

ccg
Pro

agce
Ser

aac
Asn

aat
Asn
250

cgc
Arg

Val

aac
Asn

ggt
Gly

gtg
Val

ggc
Gly
155

gcg
Ala

atc
Ile

aaa
Lys

cgt
Arg

agc
Ser
235

agc

Ser

gcg
Ala

Thr

agc
Ser

cgt
Arg

acc
Thr
140

ggc
Gly

ttc
Phe

agc
Ser

ctg
Leu

ttt
Phe
220

ctg

Leu

tat
Tyr

gce
Ala

Ile

ctg
Leu

gac
Asp
125

gtg
Val

ggc
Gly

gtt
Val

cgc
Arg

ctg
Leu
205

agc

Ser

caa
Gln

ccg
Pro

gca
Ala

Ser

aaa
Lys
110

ttc
Phe

agc
Ser

agc
Ser

ggt
Gly

tat
Tyr
190

atc
Ile

ggt
Gly

ccg
Pro

ctg
Leu

ctce
Leu
270

Ala
95

gcg
Ala

ggt
Gly

agc
Ser

gat
Asp

gac
Asp
175

ctg
Leu

tat
Tyr

agc
Ser

gag
Glu

acc
Thr
255

gag
Glu

Asp

agc
Ser

gat
Asp

ggt
Gly

gtt
Val
160

cgt
Arg

gcg
Ala

gct
Ala

ggc
Gly

gat .

Asp
240

ttc
Phe

cac’

His

Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala
15

1

5

10

336

384

480

528

576

- 624

672

720

768

837



Ala

Glu

Gly

Gly

Ile

Lys

Asp

Ser

Gly

145

Val

Ile

Trp

Ala

Ser

225

Phe

Gly

His

Gln

Val

Cys

50

Lys

Asn

Ser

Thr

Phe

130

Gly

Met

Thr

Tyr

Ser

210

Gly

Ala

Gly

His

Pro

Lys

35

Ile

Gly

Tyr

Ile

Ala

115

Asp

Gly

Thr

Ile

Gln

1985

Thr

Thr

Thr

Gly

His
275

Ala

20

Lys

Ile

Leu

Ser

Asn

100

Met

Tyr

Ser

Gln

Thx

180

Gln

LeiJ

Glu

Tyr

Thr

260

His

Met

Pro

Ser

Glu

Pro

85

Thr

Tyr

Trp

Gly

Ser

165

Cys

Ala

Gln

Phe

Tyr

245

Lys

His

Ala

Gly

Ser

Trp

70

Ser

Ala

Tyr

Gly

Gly

150

Pro

Arg

Pro

Thr

Thr
230

Cys

Val

Ala

Glu

Tyr

55

Met

Phe

Tyr

Cys

Gln

135

Gly

Ser

Ala

Gly

Gly

215

Leu

Gln

Asp

Glu

Ser

40

Trp

Gly

Gln

Leu

Ala

120

Gly

Gly

Phe

Ser

Lys

200

Val

Thr

His

Ile

Val

25

Leu

Ile

Lys

Gly

Gln

105

Arg

Thr

Ser

Leu

Ser

185

Ala

Pro

Ile

Leu

Lys
265

123
Gln

Arg
Ser
Ile
His
90

Trp
Gly
Leu
Gly
Ser
170
Gly
Pro
Ser
Asn
Asn

250

Arg

Leu

Ile

Trp

Asp

75

Val

Asn

Gly

Val

Gly

155

Ala

Ile

Lys

Arg

Ser

235

Ser

Ala

Val

Ser

Val
60

Pro

Thr

Ser

Arg

Thr

140

Gly

Phe

Ser

Leu

Phe

220

Leu

Tyr

Ala

Glu

Cys

45

Arg

Gly

Ile

Leu

Asp

125

Val

Gly

Val

Arg

Leu

205

Ser

Gln

Pro

Ala

Ser

30

Lys

Gln

Asp

Ser

Lys

110

Phe

Ser

Ser

Gly

Tyr

190

Ile

Gly

Pro

Leu

Leu
270

Gly

Gly

Met

Ser

Ala

95

Ala

Gly

Ser

Asp

Asp

175

Leu

Tyr

Ser

Glu

Thr

255

Glu

Ala

Ser

Pro

Tyr

80

Asp

Ser

Asp

Gly

Val

160

Arg

Ala

Ala

Gly

Asp

240

Phe

His



124

<210> 61

<211> 837

<212> DNA

<213> Artificial

<220>
<223> scFv peptide

<220>
<221> CDS
<222> (1)..(837)

<400> 6l _

atg aaa tac ctg ctg ccg acc gct gct get ggt ctg ctg cte cte get 48
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala

1 5 10 15

gcc cag ccg gcg atg gcece get gaa gtt caa ctt gtt gaa tct ggt gct . 96
Ala Gln Pro Ala Met Ala Ala Glu Val Gln Leu Val Glu Ser Gly Ala
20 : 25 30

gaa gtt aaa aaa ccg ggt gaa tct ctg cgt atc tct tgc aaa ggt tect 144
Glu val Lys Lys Pro Gly Glu Ser Leu Arg Ile Ser Cys Lys Gly Ser
35 40 45

ggt tat atc atc tct tct tac tgg atc agc tgg gtt cgt cag atg ccg - 192
Gly Tyr Ile Ile Ser Ser Tyr Trp Ile Ser Trp Val Arg Gln Met Pro
50 55 60

ggc aag ggc ctg gaa tgg atg ggt aaa att gat ccg ggc gac agc tat 240
Gly Lys Gly Leu Glu Trp Met Gly Lys Ile Asp Pro Gly Asp Ser Tyr
65 70 75 ' 80

att aac tac agc ccg agc ttt cag ggc cat gtt acc atc agc gcc gat 288
Ile Asn Tyr Ser Pro Ser Phe Gln Gly His Val Thr Ile Ser Ala Asp
85 90 95

aaa agc att aac acc gct tac ctg caa tgg aac agc ctg aaa gcg agc 336
Lys Ser Ile Asn Thr Ala Tyr Leu Gln Trp Asn Ser Leu Lys Ala Ser
100 105 110

gaé'acc gcg até tac tac tgt gcc cgt gge ggt cgt gac ttc ggt gat 384
Asp Thr Ala Met Tyr Tyr Cys Ala Arg Gly Gly Arg Asp Phe Gly Asp
115 120 125

agc ttc gat tac tgg ggt cag ggc acc ctg gtg acc gtg agc agc ggt 432
Ser Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly
130 135 140

ggt ggc ggc agc ggt ggt ggc ggc agc ggc ggc ggc ggc agc gat gtt 480
Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Val
145 150 155 160

gtg atg acc cag agc ccg agc ttc ctg agc gcg tte gtt ggt gac cgt 528
Val Met Thr Gln Ser Pro Ser Phe Leu Ser Ala Phe Val Gly Asp Arg
165 170 175

atc acc att acc tgc cgc gecc age age ggc atc agc cgc tat ctg gcg 576
Ile Thr Ile Thr Cys Arg Ala Ser Ser Gly Ile Ser Arg Tyr Leu Ala
180 185 190

tgg tat cag caa gca ccg ggt aaa gca ccg aaa ctg ctg atc tat gct - 624
Trp Tyr Gln Gln Ala Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala




gca
Ala

agc
Ser
225
ttt
Phe

ggt
Gly

cac
His

agc
Ser
210

ggc
Gly
gce
Ala

ggce
Gly

cac
His

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

<220>
<223>

<400>

195

acc
Thr

acc
Thr

acc
Thr

ggc
Gly

cac
His
275

62
277
PRT "

ctg
Leu

gag
Glu

tat
Tyr

acc
Thr
260

cac
His

caa
Gln

tte
Phe

tac
Tyr
245

aaa

Lys

cac
His

Artificial

acc
Thr

acc
Thr
230

tgc
Cys

gtg

Val

taa

ggce
Gly
215

ctg
Leu

caa
Gln

gac
Asp

taa

Synthetic Construct

62

Met Lys Tyr

1

Leu

Leu

Pro

Thr

200

gtt
Val

acc
Thr

cac
His

atc
Ile

Ala

ccg
Pro

atc
Ile

ctg
Leu

aaa
Lys
265

Ala

125

agc
Ser

aac
Asn

aat
Asn
250

cgc
Arg

Ala
10

cgt
Arg

agc
Ser
235

agc
Ser

gcg
Ala

Gly

ttt
Phe
220

ctg
Leu

tat
Tyr

gcc
Ala

Leu

205

agc

Ser:

-Caa

Gln

ccg
Pro

gca
Ala

Leu

ggt
Gly

ccg
Pro

ctg

Leu

ctc
Leu
270

Leu

agc
Ser

gag
Glu

acc
Thr
255

gag
Glu

Leu
15

ggc
Gly

gat
Asp
240

ttc
Phe

cac
His

Ala

672

720

768

816

837




126
130 135 140

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
145 150 155

Val Met Thr Gln Ser Pro Ser Phe Leu Ser Ala Phe
165 170

Ile Thr Ile Thr Cys Arg Ala Ser Ser Gly Ile Ser
180 185

Trp Tyr Gln Gln Ala Pro Gly Lys Ala Pro Lys Leu
195 _ 200

Ala Ser Thr Leu Gln Thr Gly Val Pro Ser Arg Phe
210 215 220

Ser Gly Thr Glu Phe Thr.Leu Thr Ile Asn Ser Leu
225 230 235

Phe Ala Thr Tyr Tyr Cys Gln His Leu Asn Ser Tyr
245 250

Gly Gly Gly Thr Lys Val Asp Ile Lys Arg Ala Ala
260 265

His His His His His
275

<210> 63

<211> 363

<212> DNA

<213> Artificial

<220>
<223> -Heavy chain of scFv peptide

<220>
<221> CDS
<222> (1)..(363)

<400> 63 _

gct gaa gtt caa ctt gtt gaa tct ggt gect gaa gtt
Ala Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val
1 5 10

gaa tct ctg cgt atc tct tgc aaa ggt tct ggt tge
Glu Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Cys

Gly

Val

Arg

Leu

205

Ser

Gln

Pro

Ala

aaa
Lys

atc
Ile

Ser

Gly

Tyr

190

Ile

Gly

Pro

Leu

Leu
270

aaa
Lys

atc
Ile

Asp Val
160

Asp Arg
175

Leu Ala

Tyr Ala

Ser Gly

Glu Asp
240

Thr Phe
255

Glu His

ccg ggt
Pro Gly
15

tct tect
Ser Ser

48

96



Met

ttt
Phe
65

tac

Tyr

tgt
Cys

cag
Gln

Gly

cag
Gln

ctg
Leu

gcc
Ala

ggc
Gly

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

<220>
<223>

<400>

Ala

1

Glu

Tyr

Met

Phe

65

Tyxr

Cys

Gln

Glu

Ser

Trp

Gly

50

Gln

Leu

Ala

Gly

<210>
<211>
<212>

<213>

Lys

ggc
Gly

caa
Gln

cgt
Arg

acc
Thr
115

64
121
PRT

Ile

cat
His

tgg
Trp

ggce
Gly
100

ctg
Leu

Asp

gtt
Val

aac
Asn
85

ggt
Gly

gtg
Val

Artificial

Pro

acc
Thr
70

agc
Ser

cgt
Arg

acc

‘Thr

Gly

atc
Ile

ctg
Leu

gac
Asp

gtg
Val

Synthetic Construct

64

Val

Leu

Ile

35

Lys

Gly

Gln

Arg

Thr
115

65

327
DNA
Artificial

Gln

Arg

20

Ser

Ile

His

Trp

Gly

100

Leu

Leu

Ile

Trp

Asp

Val

Asn

85

Gly

Val

Val

Ser

Val

Pro

Thr

70

Ser

Arg

Thr

Glu

Cys

Arg

Gly

55

Ile

Leu

Asp

Val

Asp

agc
Ser

aaa
Lys

ttc
Phe

agc
Ser
120

Ser

Lys

Gln

40

Asp

Ser

Lys

Phe

Ser
120

Ser

gcc
Ala

gcg
Ala

ggt
Gly
105

agc
Ser

Gly
Gly
25

Met
Ser
Ala
Ala
Gly
105

Ser

127
Tyr

gat
Asp

agce
Ser
S0

gat
Asp

Ala
10

Ser
Pro
Tyr
Asp

Ser

Asp

Ile

aaa
Lys
75

gac
Asp

agc
Ser

Glu

Gly

Gly

Ile

Lys

75

Asp

Ser

Asn

agc
Ser

acc
Thr

ttc
Phe

Val

Cys

Lys

Asn

60

Ser

Thr

Phe

Tyr

att
Ile

gcg
Ala

gat
Asp

Lys

Ile

Gly

45

Tyr

Ile

Ala

Asp

Ser

aac
Asn

atg
Met

tac

Tyr
110

Lys

Ile

30

Leu

Ser

Asn

Met

Tyr
110

Pro

acc
Thr

tac
Tyr
95

tgg
Trp

Pro

15

Ser

Glu

Pro

Thr

Tyr
95

Trp

Ser

gct
Ala
80

tac
Tyr

ggt
Gly

Gly

Ser

Trp

Ser

Ala

Tyr

Gly

240

288

336

363




128

<220>
<223> Light chain from scFv peptide

<220>
<221> CDS
<222> (1)..(327)

<400> 65 :

gat gtt gtg atg acc cag agc ccg agc ttc ctg agc geg ttc gtt ggt 48
Asp Val Val Met Thr Gln Ser Pro Ser Phe Leu Ser Ala Phe Val Gly

1 5 10 15

gac cgt atc acc att acc tgc cgc gce age age ggc atc agc cge tat 96
Asp Arg Ile Thr Ile Thr Cys Arg Ala Ser Ser Gly Ile Ser Arg Tyr
20 25 30

ctg gcg tgg tat cag caa gca ccg ggt aaa gca ccg aaa ctg ctg atc 144
Leu Ala Trp Tyr Gln Gln Ala Pro Gly Lys Ala Pro Lys Leu Leu Ile

tat gct gca agc acc ctg caa acc ggc gtt ccg age cgt ttt age ggt 192
Tyr Ala Ala Ser Thr Leu .Gln Thr Gly Val Pro Ser Arg Phe Ser Gly
’ 50 55 60

agc ggc agc ggc acc gag ttc acc .ctg acc atc aac agc ctg caa ccg 240
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Asn Ser Leu Gln Pro )

gag gat ttt gcc acc tat tac tgc caa cac ctg aat agc tat ccg ctg 288
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His Leu Asn Ser Tyr Pro Leu
85 90 95

acc ttc ggt ggc ggc acc aaa gtg gac atc aaa cgc gcg ) 327
Thr Phe Gly Gly Gly Thr Lys Val Asp Ile Lys Arg Ala
100 105

<210> 66
<211> 109
<212> PRT
<213> -Artificial

<220>
<223> S8ynthetic Construct

<400> 66

Asp Val Val Met Thr Gln Ser Pro Ser Phe Leu Ser Ala Phe Val Gly -
1 5 10 15

Asp Arg Ile Thr Ile Thr Cys Arg Ala Ser Ser Gly Ile Ser Arg Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Ala Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Alé Ala Ser Thr Leu Gln Thr Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Asn Ser Leu Gln Pro




129
65 ’ 70 ’ 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His Leu Asn Ser Tyr Pro Leu
85 90 95

Thr Phe Gly Gly Gly Thr Lys Val Asp Ile Lys Arg Ala
100 105

<210> 67
<211> 66
<212> DNA

<213> Artificial

<220>
<223> pelB signal sequence

‘<220>
<221> CDS
<222> (1)..(66)

<400> 67
atg aaa tac ctg ctg ccg acc gct gct gct ggt ctg ctg ctc ctc get 48
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala
1 5 ) 10 15 ’
gcc cag ccg gcg atg gcc ) ] 66
‘Ala Gln Pro Ala Met Ala
20
<210> 68
<211> 22
<212> PRT

'<213> Artificial

<220>
<223> Synthetic Construct

<400> 68
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala

1 5 10 15

Ala Gln Pro Ala Met Ala
20

<210> 69
<211> 14
<212> PRT

<213> Candida albicans
<400> 69

‘Asn Lys Ile Leu Lys Val Ile Arg Lys Asn Ile Val Lys Lys

1 5 10
<210> 70
<211> 15

<212> PRT




130

<213> Artificial

<220>
<223> Scrambled peptide

<400> 70

Ser Phe Lys Trp Gly Val Thr Thr Ser Leu Ser Tyr Phe Pro Lys
1 5 10 15




