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DNA
Artificial Sequence

H-chain of anti-human Ig-beta antibody

CDS
(1).. (1350)

1

gag gtg cag atg gtc gag agc ggg ggg ggc ctg
Glu Val GIn Met Val Glu Ser Gly Gly Gly Leu

1

5 10

tcc ctg aga ctg tect tgt gec gtg tec ggg ttt
Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe

20 25

agt gtg cac tgg gtc cga cag gca cca ggg aag
Ser Val His Trp Val Arg Gln Ala Pro Gly Lys

35 40

gca gga atc tgg tca gga gga tcc att cat tat
Ala Gly Ile Trp Ser Gly Gly Ser Ile His Tyr

50

55

agt aga ttc aca gtg agc cgc gac gat tct aaa
Ser Arg Phe Thr Val Ser Arg Asp Asp Ser Lys

65

10 15

cag atg aat agc ctg agg gcc gag gac acc got
Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala

85 90

aga tac gac cgg tat gaa act tac gca atg gat
Arg Tyr Asp Arg Tyr Glu Thr Tyr Ala Met Asp

100 105

gtg cag cct
Val Gin Pro

tca ctg tce
Ser Leu Ser

get ctg gag
Gly Leu Glu
45

acc cct gee
Thr Pro Ala
60

aac aca gtc
Asn Thr Val

gtc tac tat
Val Tyr Tyr

tac tgg g
Tyr Trp ?

ggg ggt
Gly Gly
15

agc tat
Ser Tyr

tgg gtg
Trp Val

ctg tot
Leu Ser

tac ctg
Tyr Leu
80

tgc got
Cys Ala
95

cag gga
Gin Gly

48

96

144

192

240

288

336



acc ctg gtc
Thr Leu Val

cce
Pro

ggc
Gly
145

aac
Asn

c
GIn
age

Ser

age
Ser

act
Thr
225

gac
Asp

cgg
Arg

cct
Pro

gce
Ala

gtc
Val
305

tac
Tyr

ace

ctg
Leu
130

tgc
Cys

tca
Ser

tece
Ser

age
Ser

aac
Asn
210

cac
His

gtc
Val

acc
Thr

gag
Glu

aag
Lys
290

age
Ser

aag
Lys

atc

115

gca
Ala

ctg
Leu

ggce
Gly

tca
Ser

ttg
Leu
195

ace
Thr

aca
Thr

tte
Phe

cct
Pro

gte
Val
275

aca
Thr

gtc
Val

tgc
Cys

tee

acc
Thr

cce
Pro

gtc
Val

gce
Ala

gga
Gly
180

ggc
Gly

aag
Lys

tgc
Cys

cte
Leu

gag
Glu
260

aag

gte
Val

tce
Ser

aag
Lys

ctg
Leu
165

cte
Leu

acc
Thr

gtg
Val

cca
Pro

ttc
Phe
245

gte
Val

tte

tce
Ser

tce
Ser

gac
Asp
150

ace
Thr

tac
Tyr

cag
Gln

gac
Asp

ccg
Pro
230

cGe
Pro

aca
Thr

aac

Lys Phe Asn

aag

GCg

Ccgg

Lys Pro Arg

cte

acc

gte

tca
Ser

aag
Lys
135

tac
Tyr

age
Ser

tce
Ser

acc
Thr

aag
Lys
215

tgc
Cys

cca
Pro

tge

gec tec acc aag gge cca
Ala Ser Thr Lys Gly Pro

120

125

agc acc toct ggg ggec aca
Ser Thr Ser Gly Gly Thr

140

ttc coc gaa cog gtg
Phe Pro Glu Pro Val

ggc gtg cac
Gly Val His
170

ctt agt agc
Leu Ser Ser
185

tac atc tgc
Tyr Ile Cys
200

aaa gtt gag
Lys Val Glu

cca goca cct
Pro Ala Pro

aaa ccc aag
Lys Pro Lys
250

gtg gtg gtg

Cys Val Val Val

tgg
Trp

gag
Glu
295

ctg

Leu Thr Val Leu

aag
Lys

aaa

gtc
Val
325

gce

310

tce
Ser

daaa ggg

aac
Asn

265

tac gtg gac
Tyr Val Asp
280

gag cag tac
Glu GIn Tyr

cac cag gac
His Gln Asp

aaa geco tgg
Lys Ala Trp
330

cag CCC cga

155

acc
Thr

gtg
Val

aac
Asn

cce
Pro

gaa
Glu
235

gac
Asp

gac
Asp

aac
Asn

tgg
Trp
315

cca
Pro

gaa

tte
Phe

gtg
Val

gtg
Val

aaa
Lys
220

cte
Leu

ace
Thr

gtg
Val

c gtg

Val

age
Ser
300

ctg
Leu

CcCa

acg
Thr

ccg
Pro

ace
Thr

aat
Asn
205

tot
Ser

ctg
Leu

cte
Leu

age
Ser

gag
Glu
285

acg
Thr

aat
Asn

C CCC

Pro

cag

tecg gte tto
Ser Val Phe

gecg gec ctg
Ala Ala Leu

gtg teg tgg
Val Ser Trp
160

gct gte cta
Ala Val Leu
175

gtg ccc tec
Val Pro Ser
190

cac aag GGG
His Lys Pro

tgt gac aaa
Cys Asp Lys

ggg gga ccg
Gly Gly Pro
240

atg atc tcc
Met [le Ser
255

gac gaa gac
Asp Glu Asp
270

gtg cat aat
Val His Asn

tac cgt gtg
Tyr Arg Val

ggC aag gag
Gly Lys Glu
320

atc gag aaa
Ile Glu Lys
335

gtg tac acc

384

432

480

528

576

624

672

120

168

816

864

912

960

1008

1056



Thr

ctg
Leu

tge
Cys

age
Ser
385

gac
Asp

agc
Ser

get
Ala

aaa
Lys

[le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln

340

ccc cca tee
Pro Pro Ser
355

ctg gtc aaa
Leu Val Lys
370

aat ggg cag
Asn Gly GIn

tcc gac gge
Ser Asp Gly

agg tgg cag
Arg Trp GIn
420

ctg cac aac
Leu His Asn
435

tga

210> 2

211>
<212>
213>

449
PRT

<220>

<223>

<400> 2
?Iu Val Gln Met gal Glu Ser Gly Gly ?$y Leu Val

cgg gat gag
Arg Asp Glu

ggc ttc tat
Gly Phe Tyr
375

ccg gag aac
Pro Glu Asn
390

tcc tte ttc
Ser Phe Phe
405

cag ggg aac
Gin Gly Asn

cac tac acg

345

ctg acc
Leu Thr
360

ccC age
Pro Ser

aac tac
Asn Tyr

ctc tac
Leu Tyr

gtc tte
Val Phe
425

cag aag

aag aac
Lys Asn

gac atc
Asp Ile

aag acc
Lys Thr
395

agc aag
Ser Lys
410

tca tge
Ser Cys

age cte

cag
Gln

gce
Ala
380

acg
Thr

cte
Leu

tce
Ser

tce

His Tyr Thr Gin Lys Ser Leu Ser
440

Artificial Sequence

Synthetic Gonstruct

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser

Ser Val His Trp Val Arg GIn Ala Pro Gly Lys Gly

Ala Gly Ile Trp Ser Gly

20

35

50

25

40

Gly Ser Ile His Tyr
55

3

Thr
60

Val Tyr Thr
350

gtc agec ctg acc
Val Ser Leu Thr
365

gtg gag tgg gag
Val Glu Trp Glu

cct ccc gtg ctg
Pro Pro Val Leu
400

acc gtg gac aag
Thr Val Asp Lys
415

gtg atg cat gag

Val Met His Glu
430

ctg tot ccg ggt

Leu Ser Pro Gly
445

Gln Pro Gly Gly
15

Leu Ser Ser Tyr
30

Leu Glu Trp Val
45

Pro Ala Leu Ser

1104

1152

1200

1248

1296

1344

1350



Ser Arg Phe Thr Val Ser Arg Asp Asp Ser
65 70

Gln Met

Arg Tyr

Thr Leu

Pro Leu
130

Gly Cys
145

Asn Ser
Gln Ser
Ser

Ser

Asn
210

Ser

Thr
225

His

Asp Val

Arg Thr

Pro Glu

Asn
Asp
Val
115
Ala
Leu
Gly
Ser
Leu
195
Thr
Thr
Phe

Pro

Val
275

Ser Leu Arg Ala
85

Arg Tyr Glu Thr

100

Thr Val Ser

Ser

Lys
135

Pro Ser Ser
Val Lys Asp Tyr
150

Ala Leu Thr Ser

165

Gly Leu Tyr Ser
180
Gly Thr Gln Thr

Lys Val Asp Lys
215

Cys Pro Pro Cys
230

Leu Phe Pro Pro
245

Glu Val Thr
260

Cys

Lys Phe Asn Trp

Lys
75

Glu Asp Thr Ala
90

Tyr Ala Met
105

Asp

Ala Ser Thr

120

Lys

Ser Thr Ser Gly

Phe Pro Glu Pro

155

Gly Val Thr

e

Leu Ser Ser Val

185

Tyr lle Cys Asn

200

Lys Val Glu Pro

Pro Ala Pro Glu
235

Lys Pro Lys Asp
250

Val Val Val Asp
265

Tyr Val Asp Gly
280

Asn

Val

Tyr

Gly

Val

Phe

Val

Val

Lys

220

Leu

Val

Val

Thr Val Tyr Leu
80

Tyr Tyr Cys Ala
95

Trp ? Gln Gly

ly
10
Ser Val Phe

Pro
125

Thr Ala Ala Leu

Thr Val Ser Trp

160

Ala Val Leu
175

Pro

Thr Val Pro Ser

190

Asn
205

His Lys Pro
Cys Asp Lys

Ser

Gly Gly Pro
240

Leu

Leu Met [le Ser
255

Asp Glu Asp
270

Ser

Glu Val His Asn
285



Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val
290 295 300

Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys Glu
305 310 315 320

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

Thr Tle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin Val Tyr Thr
340 345 350

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

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile AIa‘VaI Glu Trp Glu
370 375 380

Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 ‘ 390 395 400

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

Ser Arg Trp GIn Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430

Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445

Lys

210> 3

<211> 657

<212> DNA

<213> Artificial Sequence

<220>
<223> L-chain of anti-human Ig-beta antibody

<220>
<221> CDS
222> (1)..(657)



<400> 3

gac atc cag ctg acc cag
?sp Ile GIn Leu Thr GIn

gac
Asp

ggc
Gly

aag
Lys

aga
Arg
65

age
Ser

gag
Glu

acg
Thr

ttg
Leu

CCC
Pro
145

get
Gly

tac
Tyr

cac
His

gtc
Val

aga
Arg

gac
Asp

ctg
Leu
50

tte
Phe

ctg
Leu

gac
Asp

gtg
Val

aaa
Lys
130

aga
Arg

aac
Asn

age
Ser

aaa
Lys

aca
Thr
210

gtg
Val

tce
Ser
35

ctg ate

Leu

tce
Ser

cag
GlIn

CCC
Pro

get
Ala
115

tect
Ser

gag
Glu

tce
Ser

cte
Leu

gtec
Val
195

aag
Lys

acc atc aca
Thr [le Thr
20

tac atg aac
Tyr Met Asn

tac gcc
[le Tyr Ala

ggc tec gge
Gly Ser Gly
70

ccc gag gac
Pro Glu Asp
85

ctg acc ttc
Leu Thr Phe
100

.gca cca tect

Ala Pro Ser

gga act gcc
Gly Thr Ala

gcc aaa gta
Ala Lys Val
150

cag gag agt
Gln Glu Ser
165

agc age acce
Ser Ser Thr
180

tac gcc tge
Tyr Ala Cys

agc ttc aac
Ser Phe Asn

tce
Ser

tge
Cys

tgg
Trp

gcce
Ala
55

tct
Ser

tte
Phe

Gly

gtc
Val

tct
Ser
135

cag
GIn

gtc
Val

ctg
Leu

gaa
Glu

ag
Arg
215

cce
Pro

aag
Lys

tat
Tyr
40

tce
Ser

gce
Ala

¢ cag
Gin G

tte
Phe
120

gtt
Val

tgg
Trp

aca
Thr

acg

Thr L

gtc
Val

200

g gga

tce
Ser

gce
Ala
25

cag
GlIn

aac
Asn

C acce

Thr

acc
Thr

ggc

105
atc
[le

gtg
Val

aag
Lys

ctg
eu
185

acc
Thr

gag

age ctg
Ser Leu
10

tcec cag
Ser GlIn

cag aag
GIn Lys

ctg gaa
Leu Glu

gac ttec
Asp Phe
15

tac tac
Tyr Tyr
90

acc aag
Thr Lys

ttc ccg
Phe Pro

tgc ctg
Cys Leu

gtg gat
Val Asp
155

cag gac
GIn Asp
170

agec aaa
Ser Lys

cat cag
His GIn

tgt tag

Gly Glu Cys

tce
Ser

tce
Ser

cce
Pro

tce
Ser
60

acc
Thr

tge ca

Cys

gtg
Val

cca
Pro

ctg
Leu
140

aac
Asn

age
Ser

gec
Gly

gce
Ala

gtg
Val

ggc
Gly
45

Gly

ctg
Leu

Gln

tct
Ser
125

aat
Asn

gce
Ala

aag
Lys

a gac

Asp

tet
Ser

gac
Asp
30

aag
Lys

c gtg

Val

cGC
Pro

acc atc

Thr

cag
Gln

a atc

Ile
110

gat
Asp

aac
Asn

cte
Leu

gac
Asp

tac

Ile

tce
Ser
95

aag
Lys

tte
Phe

caa
Gln

agc
Ser
175

gag

tce
Ser

tce
Ser
80

aac
Asn

cgt
Arg

cag
Gln

tat
Tyr

tcg
Ser
160

acc
Thr

aaa

Tyr Glu Lys

190

ctg agec tcg ccc
Leu Ser Ser Pro

205

48

96

144

192

240

288

336

384

432

480

528

576

624

657



<210> 4

211> 218
<212> PRT
213>

<220>

223>

<400> 4
?sp [le GIn
Asp Arg Val
Gly Asp Ser

35

Lys Leu Leu
50

Arg Phe Ser
65

Ser Leu GlIn
Glu Asp Pro

Thr Val Ala

115

Leu Lys Ser
130

Pro Arg Glu
145

Gly Asn Ser

Tyr Ser Leu

Leu Thr
5

Gln

Thr
20

Ile Thr

Tyr Met Asn

[le Tyr Ala

Gly Ser Gly

10

Pro Glu
85

Asp

Leu Thr Phe

100

Ala Pro Ser

Gly Thr Ala

Ala Val

150

Lys

Glu Ser
165

Ser Ser Thr
180

Artificial Sequence

Synthetic Construct

Ser Pro Ser
Cys Lys Ala
25

Trp Tyr GIn

40

Ala Ser
55

Asn

Ser Gly Thr

Phe Ala Thr

Gly GIn

Val Phe Ile

120

Ser Val Val

135

Gln Trp Lys

Val Thr Glu

Thr Leu

185

Leu

Ser

10

Ser

GIn

Leu

Asp

Tyr

90

Thr

Phe

Cys

Val

Leu

Gln

Lys

Glu

Phe

15

Tyr

Lys

Pro

Leu

Asp

155

Asp

Lys

7

Ser Ala Ser

Val Asp
30

Ser

Pro Gly Lys
45

Ser Gly Val

60

Thr Leu Thr

Cys GIn GIn

Val Glu Ile

110

Ser Asp
125

Pro

Leu Asn Asn

140

Asn Ala Leu

Ser Lys Asp

Ala Asp Tyr
190

Val Gly
15

Tyr Asp

Ala Pro

Pro Ser

Ile Ser
80

Ser Asn
95

Lys Arg

Glu GIn

Phe Tyr

Gln Ser
160

Ser Thr
175

Glu Lys



His Lys Val Tyr Ala Cys Glu ggé Thr His GIn Gly Leu Ser Ser Pro

195

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

210> 5

211> 1350
<212> DNA
213

<220>
<223>

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

<400> 5
cag gtg cag
?In Val Gln

ctg tca
Leu Ser

act
Thr

tce
Ser

gtg cac
Val His
35

att
Ile

ggce
Gly

gga
Gly
50

gtg
Val

agt
Ser
65

cga
Arg

tca
Ser

ctg
Leu

aga
Arg

tac
Tyr

aga
Arg

gac
Asp

tet
Ser

ctg gte
Leu Val

115
CCC

ctg gca

(1350)

atg cag
Met Gin
5

ctg act
Leu Thr
20

gte
Val

tgg
Trp

tgg
Trp

age
Ser

gtc
Val

act
Thr

gtc
Val
85

tat
Tyr

tcc
Ser

cgg
Arg
100

gtc
Val

acc
Thr

cce tcc

tgt
Cys

aga
Arg

Gly

ctg
Leu
70

acc
Thr

gaa
Glu

tcc
Ser

tce

Artificial Sequence

a tcc

Ser

act
Thr

get
Gly
55

agg
Arg

gce
Ala

acc
Thr

tca
Ser

aag

gte
Val

cca
Pro
40

tet
Ser

gac
Asp

get
Ala

tac
Tyr

gee
Ala
120

age

t ccc

Pro

tca
Ser
25

cct
Pro

acc
Thr

gat
Asp

gca
Ala
105

tce
Ser

acce

H-chain of anti-human Ig-beta antibody

ggg ctg gte
?6y Leu Val

tca
Ser

ggg tte
Gly Phe

gga
Gly

cga
Arg

gga
Gly

tac
Tyr

c@t
His

aca
Thr
60

agt
Ser

aac
Asn

aag
Lys
75

gtg
Val

aca gca
Thr Ala
90

atg
Met

gat tat
Asp Tyr

acc
Thr

dag ggcC
Lys Gly

tet ggg ggc
8

205

cgt
Arg

ctg
Leu

ctg
Leu
45

cca
Pro

tac
Tyr

tgg
Trp

cca
Pro
125

aca

cct
Pro

age
Ser
15

cag
Glin

tat
Tyr

tce
Ser
30

agce
Ser

tgg atc
Trp

gag
Glu

tect
Ser

ctg
Leu

get
Ala

ctg
Leu

gtg
Val

age
Ser

tat
Tyr

tge gee
Cys
95

gec cag
Gly Gln
110

ttc
Phe

tcg gte
Ser Val

geg goc cotg

48

96

144

192

240

288

336

384

432



Pro

Gly
145

aac
Asn

age
Ser

age
Ser

act
Thr
225

gac
Asp

cgeg
Arg

Leu
130

¢ tge

Cys

teca
Ser

tce
Ser

agc
Ser

aac
Asn
210

cac
His

gte
Val

acc
Thr

cct gag

Pro

gtc
Val
305

tac
Tyr

Glu

C aag

Lys
290

agc
Ser

aag
Lys

acc atc

Thr

ctg
Leu

Ile

cce
Pro

Ala Pro Ser Ser Lys

135

ctg gtc aag gac tac ttc ccc gaa ccg gtg acg
Leu Val Lys

ggc goc cotg
Gly Ala Leu

tca
Ser

ttg
Leu
195

ace
Thr

aca
Thr

tte
Phe

cct
Pro

gtc
Val
275

aca
Thr

gtc
Val

tgc
Cys

tce
Ser

cca

gea
Gly
180

ggc
Gly

aag
Lys

tgc
Cys

cte
Leu

gag
Glu
260

aag
Lys

aag
Lys

cte
Leu

aag
Lys

aaa
Lys
340

tce

165

cte
Leu

acc
Thr

gtg
Val

cca
Pro

tte
Phe
245

gtc
Val

tte
Phe

ccg
Pro

acc
Thr

gtc
Val
325

gce
Ala

cgg

Asp
150

ace
Thr

tac
Tyr

cag
Gln

gac
Asp

ccg
Pro
230

cce
Pro

aca
Thr

aac
Asn

cgg
Arg

gtc
Val
310

tce
Ser

aaa
Lys

gat

Pro Ser Arg Asp

Tyr Phe Pro Glu Pro Val Thr
155

agc gge gtg cac acc ttec cog
Ser Gly Val T;S Thr Phe Pro

tcc ctt agt age gtg gtg acc
Ser Leu ?gg Ser Val Val Thr

acc tac atc tgc aac gtg aat
Thr Tyr Ile Cys Asn Val Asn
200 205

aag aaa gtt gag ccc aaa tct
Lys Lys Val Glu Pro Lys Ser
215 220

tgc cca geca cct gaa ctc ctg
Cys Pro Ala Pro Glu Leu Leu
235

cca aaa ccc aag gac acc cte
Pro Lys Pro Egg Asp Thr Leu

tge gtg gtg gtg gac gtg age
Cys Val ggé Val Asp Val Ser

tgg tac gtg gac ggc gtg gag
Trp Tyr Val Asp Gly Val Glu
280 285

gag gag cag tac aac agc acg
Glu Glu GIn Tyr Asn Ser Thr
295 300

ctg cac cag gac tgg ctg aat
Leu His GIn Asp gqg Leu Asn

aac aaa gocc tgg cca gec cce
Asn Lys Ala ggg Pro Ala Pro

ggg cag ccc cga gaa cca cag
Gly Gin gzg Arg Glu Pro Gln

gag ctg acc aag aac cag gtc
Glu Leu Thr Lys Asn GlIn Val

9

gtg
Val

got
Ala

gtg
Val
190

cac
His

tgt
Cys

ggg
Gly

atg
Met

gac
Asp
270

gtg
Val

tac
Tyr

gtg
Val
350

age
Ser

tcg
Ser

gtc
Val
175

cce
Pro

aag
Lys

gac
Asp

gga
Gly

atc
Ile
255

gaa
Glu

cat
His

cgt
Arg

aag
Lys

gag

Glu
335

tac
Tyr

ctg

Leu

Ser Thr Ser Gly ?A% Thr Ala Ala Leu

tgg
Trp
160

cta
Leu

tce
Ser

cCe
Pro

aaa
Lys

ccg
Pro
240

tce
Ser

gac
Asp

aat
Asn

gtg
Val

gag
Glu
320

aaa
Lys

acc
Thr

acc
Thr

480

528

576

624

672

120

168

816

864

912

960

1008

1056

1104



355 360

tgc ctg gtc aaa gge ttec tat cce
Cys Leu Val Lys Gly Phe Tyr Pro
370 375

agc aat ggg cag ccg gag aac aac
Ser Asn Gly GIn Pro Glu Asn Asn
385 390

gac tcc gac ggoc tcc ttec ttec cte
Asp Ser Asp Gly 28& Phe Phe Leu

agc agg tgg cag cag ggg aac gte
Ser Arg Trp Gin GIn Gly Asn Val
420

gct ctg cac aac cac tac acg cag
Ala Leu His Asn His Tyr Thr GlIn
435 440

aaa tga
Lys

210> 6

211> 449

<212> PRT

<213> Artificial Seguence

<220>
<223>

<400> 6

?In Val GIn Met gln Glu Ser Gly

Synthetic Construct

Thr Leu Ser Egu Thr Cys Thr Val

Ser Val His Trp Val Arg GlIn Pro
35 40

Gly Gly Ile Trp Ser Gly Gly Ser
50 55

Ser Arg Val Thr Val Leu Arg Asp
65 70

365

agc gac atc gcc gtg gag tgg gag
Ser Asp Ile ééa Val Glu Trp Glu
0

tac aag acc acg cct ccc gtg ctg
Tyr Lys Thr Thr Pro Pro Val Leu
395 400

tac agc aag ctc acc gtg gac aag

Tyr Ser Lys Leu Thr Val Asp Lys
410 415

ttc tca tgec tcc gtg atg cat gag

Phe Ser Cys Ser Val Met His Glu

425 430

aag agc ctc tcc ctg tet cecg ggt

Lys Ser Leu Ser Leu Ser Pro Gly
445

Pro Gly Leu Val Arg Pro Ser Gin
10 15

Ser Gly Phe Ser Leu Ser Ser Tyr
25 30

Pro Gly Arg Gly Leu Glu Trp Ile
45
[le His Tyr ggr Pro Ala Leu Ser

Thr Ser Lys Asn Gln Val Ser Leu
75 80

10

1152

1200

1248

1296

1344

1350



Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val
85 90

Arg Tyr Asp

Ser Leu Val

115

Pro Leu Ala
130

Gly Cys Leu
145

Asn Ser Gly
Ser

Gln Ser

Leu
195

Ser Ser

Ser Asn Thr
210

Thr His Thr

225

Asp Val Phe

Arg Thr

Pro Glu Val
2175

Ala Lys Thr
290

Val Ser Val

Arg Tyr Glu
100

Thr Val Ser

Pro Ser Ser

Val Lys Asp

150

Ala Leu Thr
165

Gly Leu Tyr
180
Gly Thr Gin

Lys Val Asp

Cys Pro Pro
230

Leu Phe Pro
245

260

Lys Phe Asn

Thr

Ser

Lys

135

Tyr

Ser

Ser

Thr

Lys

215

Cys

Pro

Pro Glu Val Thr Cys

Trp

Lys Pro Arg Glu
295

Tyr ? Met

la
05
Ala Ser Thr
120

Ser Thr Ser

Phe Pro Glu

Gly Val His
170

Ser Ser
185

Leu

Tyr Ile Cys

200

Lys Val Glu

Pro Ala Pro

Pro Lys
250

Lys

Val Val Val

265

Tyr Val Asp

280

Glu GIn Tyr

Asp
Lys
Gly
Pro
155
Thr
Val
Asn
Pro
Glu
235
Asp
Asp

Gly

Asn

Tyr

Tyr

Gly Pro

125

Thr

—_— D

Val Thr

Phe Pro

Val Thr

Val Asn

205

Lys Ser

220

Leu Leu

Thr Leu
Val Ser

Val

Ser Thr
300

Leu Thr Val Leu His GIn Asp Trp Leu Asn

11

Tyr Cys Ala
95

Ser Val Phe
Ala Ala Leu

Val Ser Trp
160

Ala Val Leu
175

Val Pro Ser
190

His Lys Pro
Cys Asp Lys

Gly Gly Pro
240

Met Ile Ser
255

Asp Glu Asp
270

Val His Asn
5

Tyr Arg Val

Gly Lys Glu



305

310 315 320

Tyr Lys Gys Lys Val Ser Asn Lys Ala Trp Pro Ala Pro Ile Glu Lys
325 330

335

Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr
340 345

350

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn Val Ser Leu Thr

355 360 365

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu

370

385

375 380

Ser Asn Gly GIn Pro gég Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu

395 400

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

410

Ser Arg Trp 2;8 GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu

425 430

Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly
440 445

Lys

<210>
211>
212>
213>

<2207
<223>

<2207
221>
<222>

<400>

435

Ji

657

DNA

Artificial Sequence

L-chain of anti-human Ig-beta antibody

CDS
(1).. (657)

7

gac atc cag ctg acc cag tcc ccc tcc age ctg tocc goe tot gtg ggc 48
Asp Ile GIn Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1

5 10 15
12



gac
Asp

Gly

aag
Lys

aga
Arg
65

age
Ser

acg
Thr

ttg
Leu

cce
Pro
145

get
Gly

tac
Tyr

cac
His

gtc
Val

aga
Arg

C gac

Asp

ctg
Leu
50

ttc
Phe

ctg
Leu

gac
Asp

gtg
Val

aaa
Lys
130

aga
Arg

aac
Asn

age
Ser

aaa
Lys

aca

gtg
Val

tce
Ser
35

ace
Thr
20

tac
Tyr

ctg ate

Leu

tce
Ser

cag
Gin

cce
Pro

get
Ala
115

tot
Ser

gag
Glu

tece
Ser

cte
Leu

gtc
Val
195

aag

cce
Pro

ctg
Leu
100

gca
Ala

gga
Gly

gco
Ala

cag
GlIn

age
Ser
180

tac
Tyr

age

Thr Lys Ser

210

210>
Q211> 218
<212> PRT
<213> Artificial Seguence

atc aca tgc aag gcc tcc
Ile Thr Cys Lys ééa Ser

atg aac
Met Asn

tac gcc
Tyr Ala

¢ tcec gge

Ser Gly
70

tgg
Trp

gce
Ala
55

tct
Ser

gag gat atc

Glu Asp
85

acc ttec
Thr Phe

cca tct
Pro Ser

act gcc
Thr Ala

aaa gta ca

Lys Val
150

gag agt
Glu Ser
165

agec acc
Ser Thr

gee tge
Ala Cys

ttc aac
Phe Asn

Ile

Gly

gtc
Val

tet
Ser
135

GIn

gte
Val

ctg
Leu

Glu

ageg
Arg
215

tat
Tyr
40

tce

Ser

ggc
Gly

gce
Ala

c
Gin

tte
Phe
120

gtt
Val

tgg
Trp

aca
Thr

acg
Thr

a gtc

Val
200

gga
Gly

cag
Gln

aac
Asn

ace
Thr

acc
Thr

gec
105

atc
Ile

gtg
Val

aag
Lys

Glu

ctg
Leu
185

acc
Thr

gag
Glu

cag
GIn

ctg
Leu

gac
Asp

tac
Tyr
90

ace
Thr

ttc
Phe

tgc
Cys

gtg
Val

cag
Gln
170

agc
Ser

cat
His

tgt
Cys

cag tcc
Gln Ser

aag ccc
Lys Pro

gaa tocc
Glu Ser
60

ttc acc
Phe Thr
75

tac tgc ca

Tyr Cys

aag gtg
Lys Val

ccg cca
Pro Pro

ctg ctg
Leu Leu
140

gat aac
Asp Asn
155

gac agc
Asp Ser

aaa gca
Lys Ala

cag ggc
Gin Gly

tag

13

gtg
Val

ggce
Gly
45

Gly

ttc
Phe

Gin

gaa
Glu

tect
Ser
125

aat
Asn

gce
Ala

aag
Lys

gac
Asp

ctg
Leu
205

gac
Asp
30

aag
Lys

c gtg

Val

tac
Tyr

gce
Ala

coC
Pro

acc atc

Thr
c

Gin
atc
Ile
110
gat

Asp

aac
Asn

cte
Leu

gac
Asp

tac
Tyr
190

age

Ile

tce
Ser
95

aag
Lys

Glu

ttc
Phe

age
Ser
175

gag
Glu

tcg

gac
Asp

cCce
Pro

tce
Ser

tce
Ser
80

aac
Asn

cgt
Arg

tat
Tyr

a tecg

Ser
160

acc
Thr

aaa
Lys

GcC

Ser Ser Pro

96

144

192

240

288

336

384

432

480

528

576

624

657



<220>

<223> Synthetic Construct

<400> 8

Asp Ile GIn Leu Thr Gln Ser Pro Ser

1

Asp Arg Val
Gly Asp Ser
35

Lys Leu Leu
50

Arg Phe Ser
65

Ser Leu Gln
Glu Asp Pro

Thr Val Ala
115

Leu Lys Ser
130

Pro Arg Glu
145
Gly Asn Ser

Tyr Ser Leu

His Lys Val
195

Phe Gly Gln

Ile Thr Cys Lys Ala

25

Met Asn Trp Tyr GiIn
40

Ala Ala Ser Asn

55

Gly Ser Gly Thr
70

Glu Asp Ile Ala Thr

o

Pro Ser Val Phe Ile

120

Ala Ser Val Val

135

Val GIn Trp Lys
0
: Ser Val Thr Glu

Thr Leu Thr Leu

185

Cys Glu Val Thr

200

Ser
10

Ser
GIn
Leu
Asp
Tyr
90

Thr
Phe
Cys
Val
GIn
170

Ser

Leu Ser Ala Ser Val Gly

15

Gin Ser Val Asp Tyr Asp
30

Lys Pro Gly Lys Ala Pro
45

Glu Ser
60

Phe Thr
15

Tyr Cys

Lys Val

Pro Pro

Leu Leu
140

Asp Asn
155

Asp Ser

Lys Ala

Gly Val Pro
Phe Thr Ile

GIn GIn Ser
95

[le Lys
110

Ser Asp Glu
125

Asn Asn Phe
Ala Leu GIn
Lys Asp Ser

175

Asp Tyr Glu
190

His GIn Gly Leu Ser Ser
205

14

Ser

Ser

80

Asn

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro



Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

210> 9
211> 1350
<212> DNA

213>

<220>

<223>

<220>
<221> CDS

222> (1)..

<400> 9

gaa
Glu
1

tct
Ser

agt
Ser

ggce
Gly

agt
Ser
65

cag
Gln

aga
Arg

ace
Thr

ccC
Pro

gtg cag
Val GIn

ctg cgt
Leu Arg

gtg cac

Val His T

35

gga atc
Gly Ile
50

aga ctg
Arg Leu

atg aat
Met Asn

tac gac
Tyr Asp

ctg gtc
Leu Val
115

ctg geca
Leu Ala
130

¢ tge otg

215

Artificial Sequence

H-chain of anti-human Ig-beta antibody

(1350)

ctg
Leu

ctg
Leu
20

tgg
rp

tgg
Trp

aca
Thr

age
Ser

cgg
Arg
100

acc
Thr

cce
Pro

gte

GIy Cys Leu Val

gtg gag tcc ggg gga ggt ctg gtg cag ccc ggg gst
gal Glu Ser Gly Gly $$y Leu Val GIn Pro ?éy Gly

tet tgt gcc gtg tet ggg ttt agt ctg tcc age tat
Ser Cys Ala Val ggr Gly Phe Ser Leu Ser Ser Tyr
30

ttc cga aag got ccc ggc aaa gga ctg gag tgg ctg
Phe Arg Lys ﬁéa Pro Gly Lys Gly hgu Glu Trp Leu

tca ggg ggt tcc att cat tat acc cct gca ctg tct
Ser Gly géy Ser Ile His Tyr Thr Pro Ala Leu Ser
60

gtg agc cgc gac atc tct aag aac aca gtc tac ctg
Val §8r Arg Asp Ile Ser %gs Asn Thr Val Tyr %8“

ctg agg gcc gag gat acc get gtc tac tat tgec gca
%gu Arg Ala Glu Asp 3gr Ala Val Tyr Tyr ggs Ala

tat gaa act tac gcc atg gat tac tgg ggec cag gge
Tyr Glu Thr Tyr ?Ag Met Asp Tyr Trp ?{g GIn Gly

gtc tecc tca gec tecc acc aag gge cca tcg gtc ttc
Val Ser Ser ?58 Ser Thr Lys Gly ﬁgg Ser Val Phe

tcc tcc aag age acc tot ggg gge aca geg goc cig
Ser Ser %gg Ser Thr Ser Gly ?Iy Thr Ala Ala Leu
40

aag gac tac ttc ccc gaa ccg gtg acg gtg tog tgg
Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp

15

48

96

144

192

240

288

336

384

432

480



145

aac
Asn

cag
Gln

age
Ser

age
Ser

act
Thr
225

gac
Asp

cgg
Arg

cct
Pro

gce
Ala

gtc
Val
305

tac
Tyr

acc
Thr

ctg
Leu

tgc

tca
Ser

tce
Ser

agc
Ser

aac
Asn
210

cac
His

gtc
Val

acc
Thr

gag
Glu

aag
Lys
290

age
Ser

aag
Lys

atc
Ile

cce
Pro

ctg

gge
Gly

tca
Ser

ttg
Leu
195

acc
Thr

aca
Thr

tte
Phe

cct
Pro

gtc
Val
275

aca
Thr

gte
Val

tge
Cys

tce
Ser

cca
Pro
355

gtc

Cys Leu Val

370

gce
Ala

gga
Gly
180

ggc
Gly

aag
Lys

tgc
Cys

cte
Leu

gag
Glu
260

aag
Lys

aag
Lys

cte
Leu

aag

ctg
Leu
165

cte
Leu

acc
Thr

gtg
Val

cca
Pro

tte
Phe
245

gtc
Val

ttc
Phe

ccg
Pro

acc
Thr

gte

150

acc
Thr

tac
Tyr

cag
Gln

gac
Asp

ccg
Pro
230

cce
Pro

aca
Thr

aac
Asn

cgg
Arg

gte
Val
310

tce

Lys Val Ser

aaa

325

gce

aaa

Lys Ala Lys

340

tce

cgg

gat

Ser Arg Asp

aaa
Lys

gec

tte

age
Ser

tce
Ser

acc
Thr

aag
Lys
215

tge
Cys

cca
Pro

tgc
Cys

tgg
Trp

gag
Glu
295
ctg
Leu

aac
Asn

ggg
Gly

gag
Glu

tat
375

Gly

ctt
Leu

tac
Tyr
200

aaa
Lys

cca
Pro

aaa
Lys

gtg
Val

tac
Tyr
280

gag
Glu

cac
His

aaa
Lys

cag
Gin

ctg
Leu
360

CCC

c gtg

Val

agt
Ser
185

atc
Ile

gtt
Val

gca
Ala

cce
Pro

gtg
Val
265

gtg
Val

cag
GIn

cag
Gin

gceo
Ala

CCC
Pro
345

ace
Thr

agce

155

cac acc
His Thr
170

agc gtg
Ser Val

tge aac
Cys Asn

gag ccc
Glu Pro

cct gaa
Pro Glu
235

aag gac
Lys Asp
250

gtg gac
Val Asp

gac ggc
Asp Gly

tac aac
Tyr Asn

gac tgg
Asp Trp
315

tgg cca
Trp Pro
330

cga gaa
Arg Glu

daag aac cag

Lys Asn

gac atc

16

tte
Phe

gtg
Val

gtg
Val

aaa
Lys
220

cte
Leu

acc
Thr

gtg
Val

gtg
Val

age
Ser
300
ctg
Leu

gce
Ala

cca
Pro

Gln

gce

380

ccg
Pro

acc
Thr

aat
Asn
205

tect
Ser

ctg
Leu

cte
Leu

age
Ser

gag
Glu
285

acg
Thr

aat
Asn

cce
Pro

cag
Gln

gtc
Val
365

gtg

gtg
Val
190

cac
His

tgt
Cys

Gly

atg
Met

gac
Asp
270

gtg
Val

tac
Tyr

gtg
Val
350

age
Ser

t gtc

Val
175

cce
Pro

aag
Lys

gac
Asp

gga
Gly

atc
Ile
255

gaa
Glu

cat
His

cgt
Arg

Lys

Glu
335

160

cta
Leu

tece
Ser

cce
Pro

aaa
Lys

ccg
Pro
240

tce
Ser

gac
Asp

aat
Asn

gtg
Val

C aag gag

Glu
320

C gag aaa

Lys

tac acc

Tyr

Thr

ctg acc

Leu

tgg g
Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu

Thr

ag

528

576

624

672

120

168

816

864

912

960

1008

1056

1104

1152



agc aat ggg cag ccg gag aac aac tac aag acc
Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr
385 390 395

gac tcc gac ggc tec ttc ttc ctc tac age aag
Asp Ser Asp Gly igg Phe Phe Leu Tyr i?r Lys
0

agc agg tgg cag cag ggg aac gtc ttc tca tgc
Ser Arg Trp 258 Gln Gly Asn Val Zgg Ser Cys

gct ctg cac aac cac tac acg cag aag agc ctc
Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu
435 440

aaa tga
Lys

<210> 10

211> 449

<212> PRT

<213> Artificial Sequence

<220>
<223>

<400> 10

?Iu Val GlIn Leu gal Glu Ser Gly Gly ?éy Leu

Synthetic Construct

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe
20 25

Ser Val His Trp Phe Arg Lys Ala Pro Gly Lys
35 40

Gly Gly Ile Trp Ser Gly Gly Ser Ile His Tyr
50 55

Ser Arg Leu Thr Val Ser Arg Asp Ile Ser Lys
65 70 75

GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
85 90

Arg Tyr Asp Arg Tyr Glu Thr Tyr Ala Met Asp
17

acg
Thr

cte
Leu

tce
Ser

tce
Ser

Val

Ser

Gly

Thr

60

Asn

Val

Tyr

cct ccc gtg ctg
Pro Pro Val Leu
400

acc gtg gac aag
Thr Val Asp Lys
415
gtg atg cat gag
Val Met His Glu
430
ctg toct ccg ggt

Leu Ser Pro Gly
445

Gln Pro ?

Leu Ser Ser Tyr
30

Leu Glu Trp Leu
45

Pro Ala Leu Ser

Thr Val Tyr Leu
80

Tyr Tyr Cys Ala
95

Trp Gly Gin Gly

1200

1248

1296

1344

1350



Thr Leu Val
115

Pro Leu Ala
130

Gly Cys Leu
145

Asn Ser Gly

Gln Ser

Ser

Leu
195

Ser Ser

Ser Asn Thr
210

Thr His
225

Thr

Asp Val Phe

Arg Thr Pro

Pro Glu Val
275

Ala Lys Thr
290

Val Ser Val
305

Tyr Lys Cys

100

Thr Val Ser

Pro Ser Ser

Val Lys Asp
150

Ala Leu Thr
165

Tyr

Gin

Lys Val Asp

Cys Pro Pro
230

Leu Phe
245

Pro
Glu Val

260

Lys Phe Asn

Lys Pro Arg

Leu Thr Val Leu His Gin Asp Trp Leu

310

Lys Val Ser Asn Lys Ala Trp Pro Ala
330

325

105

Ala Ser
120

Ser

Lys Ser Thr
135

Tyr Phe Pro

Gly Val

Ser

Leu Ser
185

Ser

Thr
200

Lys Lys Val
215

Cys Pro Ala Pro Glu
235

Pro Lys Pro

Val Val
265

Cys

Trp Tyr Val
280

Glu Glu GIn Tyr Asn Ser

295

Thr

Ser

Glu

-t T

Ser

Tyr lle Cys

Glu

Lys
250

Val

Asp

Lys Gly Pro
125

Gly Gly Thr
140

Pro Val Thr
155

Thr Phe Pro

Val Val Thr

Val Asn

205

Asn

Pro Lys Ser

220

Leu Leu

Asp Thr Leu

Asp Val Ser

Gly Val Glu
285

Thr

300

Asn
315

Pro

18

110

Ser Val Phe
Ala Ala Leu

Val Ser Trp
160

Ala Val Leu
175

Val Pro Ser
190

His Lys Pro
Cys Asp Lys

Gly Gly Pro
240

Met Ile Ser
255

Asp Glu Asp
270

Val His Asn
Tyr Arg Val

Gly Lys Glu
320

[le Glu Lys
335



Thr lie Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin Val Tyr Thr
340 345 350

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

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

Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 390 395 400

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

Ser Arg Trp Gin GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430

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

Lys

210> 11

211> 657

<212> DNA

<213> Artificial Sequence

<220>
223> L-chain of anti-human Ig-beta antibody

<2205
221> DS
222> (1).. (657)

<400> 11

gac atc gtg ctg acc cag tcc ccc tcc age ctg tec gee tet gtg gge
Asp Ile Val Leu Ehr GIn Ser Pro Ser ?gr Leu Ser Ala Ser Vgl Gly
1 1

gac aga gtg acc atc aca tgc aag gcc tcc cag tcc gtg gac tac gac
Asp Arg Val ;Br Ile Thr Cys Lys ééa Ser GIn Ser Val égp Tyr Asp

ggc gac tcc tac atg aac tgg tat cag cag aag ccc gge aag gocc cce
19

48

96

144



Gly Asp Ser
35

aag
Lys

aga
Arg
65

age
Ser

acg
Thr

ttg
Leu

cce
Pro
145

ggt
Gly

tac
Tyr

cac
His

gtc
Val

ctg
Leu
50

ttc
Phe

ctg
Leu

gac
Asp

gtg
Val

aaa
Lys
130

aga
Arg

aac
Asn

age
Ser

aaa
Lys

aca

210

<210>
211>
212>
213>

<220>
<223>

<400>

Tyr

ctg atc

Leu

tee
Ser

cag
Gln

cce
Pro

get
Ala
115

tet
Ser

gag
Glu

tce
Ser

cte
Leu

gtc
Val
195

aag

12
218
PRT

cce
Pro

ctg
Leu
100

gca
Ala

age
Ser
180

tac
Tyr

agc

Met Asn Trp Tyr
40

tac gecc gce
Tyr Ala Ala

55

¢ tcc gge tot

Ser Gly Ser

gag
Glu
85

acc
Thr

cca
Pro

a act

Thr

C aaa

Lys

gag
Glu
165

age
Ser

gco
Ala

tte

10

gac
Asp

tte
Phe

tect
Ser

gce
Ala

gta
Val
150

agt
Ser

acc
Thr

tge
Cys

tte
Phe

.g8C

Gly

gtc
Val

tct
Ser
135

cag
Gln

gte
Val

ctg
Leu

gaa
Glu

tce
Ser

ggce
Gly

gce
Ala

cag

GIn G

tte
Phe
120

gtt
Val

tgg
Trp

aca
Thr

acg
Thr

gtc
Val
200

aac agg gga

Artificial Sequence

Synthetic Construct

12

Gln

aac
Asn

ace
Thr

acc
Thr

gec

105
atc
Ile

gtg
Val

aag
Lys

gag
Glu

ctg
Leu
185

acc
Thr

gag

GIn Lys

ctg gaa
Leu Glu

gac ttec
Asp Phe
75

tac tac
Tyr Tyr
90

acc aag
Thr Lys

ttc cog
Phe Pro

tge ctg
Cys Leu

gig gat
Val Asp
155

cag gac
GIn Asp
170

agc aaa
Ser Lys

cat cag
His Gln

tgt tag

Thr Lys Ser Phe Asn éq% Gly Glu Cys

20

Pro

tce
Ser
60

acc
Thr

tge
Cys

cca
Pro

ctg
Leu
140

aac
Asn

age
Ser

geca
Ala

ggec
Gly

Gly
45

ctg
Leu

cag
Gin

tct
Ser
125

aat
Asn

gce
Ala

aag
Lys

gac
Asp

ctg

Lys

c gtg

Val

acc at

Thr

cag
GIn

a atc

[le
110

gat
Asp

aac
Asn

Ala

cce
Pro

Ile

tce
Ser
95

aag
Lys

Glu

tte
Phe

ctc caa

Leu

gac
Asp

tac
Tyr
190

age

Gln

age
Ser
175

gag
Glu

tog

Leu Ser Ser

205

Pro

tce
Ser

¢ tcc

Ser
80

aac
Asn

cgt
Arg

c
GIn
tat

Tyr

tcg
Ser
160

acc
Thr

aaa
Lys

cce
Pro

192

240

288

336

384

432

480

928

576

624

657



?sp [le Val

Asp Arg Val

Gly Asp Ser

35

Lys Leu Leu
50

Arg Phe Ser
65

Ser Leu GIn
Glu Asp Pro

Thr Val Ala

115

Leu Lys Ser
130

Pro Arg Glu
145

Gly Asn Ser
Tyr Ser Leu

His Lys Val
195

Val Thr Lys
210

Leu Thr

Thr
20

Tyr Met

[le Tyr

Gly Ser

Pro Glu
85

Leu Thr

100

Ala

Gly Thr

Ala Lys

Gln Glu
165
Ser Ser

180

Tyr Ala

GIn Ser Pro

Asn Trp Tyr
40

Ala Ala Ser
55

Gly Ser Gly
70

Asp Phe Ala

Phe Gly GlIn

120

Ala Ser Val
135

Val GIn Trp
150

Ser Val Thr

Thr Leu Thr

Cys Glu Val
200

Ser

[le Thr Cys Lys Ala
25

Gin
Asn
Thr
Thr

Gly
105

Pro Ser Val Phe Ile

Val

Lys

Glu

Leu

185

Thr

Ser Phe Asn Arg Gly Glu

215

Ser

Ser

Gln

Leu

Asp

Tyr

90

Thr

Phe

Cys

Val

His

Cys

Leu

Gln

Lys

Glu

Phe

15

Tyr

Lys

Pro

Leu

Asp

155

Asp

Lys

GlIn

21

Ser Ala Ser
Ser Val Asp
30

Pro Gly Lys
45

Ser Gly Val

60

Thr Leu Thr

Gln

Cys GIn

Val Glu

—
—_——
O

Pro Ser Asp

125

Leu Asn Asn

140

Asn Ala Leu

Ser Lys Asp

Ala Asp Tyr
190

Gly Leu Ser

205

Gly

Tyr Asp

Ala Pro

Pro Ser

[le Ser
80

Ser Asn

95

Lys Arg

Glu Gln

Phe Tyr

Gln Ser

160

Ser Thr

175

Glu Lys

Ser Pro



<210> 13

<211> 450
<212> DNA
213>

<220>
<223>

<220>
<2215
<222>

<400> 13
goe aga
?Ia Arg

CDS

tgg
Trp

cgg atec
Arg Ile

atg
Met
35

aaa
Lys

gtg
Val

tgg
Trp
50

ctc
Leu

aag
Lys Gly
65

C cgc
Arg

atc

[le Gly

aac
Asn

tgc
Cys

aag
Lys

atg
Met
115

gtc
Val

cga
Arg

gat
Asp

ctg
Leu

aag
Lys
130

gac gat gac
Asp Asp Asp
145

210> 14
211> 453

(m..

aag ca
Lys G

a ggo atc

(447)

tcg gag gac cgg
Ser Glu ésp Arg

cag
Gln
20

age
Ser

cac
His

tgc
Cys

g gag

atg gaa
Met

cgeg
Arg
85

Ile

acc
Thr

a tte
Phe

tca
Ser

tcg
Ser

gat aaa
Asp Lys

Artificial Sequence

tac
Tyr

cgg
Arg

tte
Phe

cgt
Arg

ceca
Pro

tac
Tyr

atg
Met

aac
Asn

atg
Met

gac
Asp
55

tce
Ser

gag
Glu
70

ttt
Phe

gag
Glu

gac
Asp

gtc
Val

tcg
Ser

gag
Glu

acc
Thr

ttg
Leu
120

age
Ser

gca gac ctg
Asp Leu
135

aat
Asn

ata
Ile
25

age
Ser

aat
Asn

aac
Asn

aat
Asn

tac
Tyr
105

gca
Ala

gtt
Val

Human Ig-beta-Flag fusion gene

ccc aaa ggt
?60 Lys Gly

gce
Ala

gee
Ala

cce
Pro

gege
Gly
90

cag
Gln

cag

GIn

ccg
Pro

agg
Arg

tce
Ser

cag
Glin

a tect

Ser
75

atc
[le

gge
Gly

ctg
Leu

cge
Arg

22

agt
Ser

aaa
Lys

cgg
Arg

ggce
Gly
30

gtg
Val

aat
Asn
45

gge
Gly

ctg
Leu

aag
Lys

cag
Gln
60

ace
Thr

cte
Leu

gce
Ala

tte
Phe

tgt
Cys

tac
Tyr

aca
Thr
110

tgc
Cys

ggce
Gly

agg
Arg

aag
Lys

cag
Gin
125
tce

gea gac

t tgt

Cys
15

ttc
Phe

age
Ser

ctg
Leu

cte
Leu

tecg
Ser

acg
Thr

tgg
Trp

ace
Thr
80

cag cag

Gln
95

gag
Glu

adac
Asn

tac

Gln

g ctg
Leu

acg
Thr

aag

Gly Ser Asp Tyr Lys

140

48

96

144

192

240

288

336

384

432

450



212>
213

<220>
<223>

<220>
<2215
<222>

<400>

DNA

Artificial Sequence

Monkey [g-beta-Flag fusion gene

CDS

(1).. (450)

14

gcc aaa tca gag gac

1

cgg atec
Arg Ile

gtg aaa
Val Lys

tgg cte
Trp Leu
50

gag cag
Glu GIn
65

atc atc
[le Tle

cag gag
Gln Glu

ctg cga
Leu Arg

tgg cag
Trp GIn
20

atg cac
Met His
35

Ccgg aag
Arg Lys

ggc cac
Gly His

caa gac
Gln Asp

tgc age
Cys Ser
100

gtc atg
Val Met
115

Ala Lys Ser Glu ésp

age
Ser

tge
Cys

Cgg
Arg

atg
Met

atc
Ile
85

aag
Lys

gge
Gly

acg ctg aag gat tcg
Thr Leu Lys Asp Ser

130

aag gac gat gac gat
Lys Asp Asp Asp Asp

145

<210>
Q11>
212>
213>

15
1350
DNA

ctg
Leu

cca
Pro

tac
Tyr

cat
His
70

Cgg
Arg

acc
Thr

ttc
Phe

tca
Ser

aaa
Lys
150

tac
Tyr

cgt
Arg

acg
Thr
55

cag
GIn

ttt
Phe

tcg
Ser

age
Ser

gca

ccg aat ccc
Pro Asn Pro
10

ttc ata gcc
Phe Ile Ala
25

acc aac agc
Thr Asn Ser
40

gac aag gag
Asp Lys Glu

acc caa aac
Thr Gin Asn

gag gac aac
Glu Asp Asn
90

gag gtc tac
Glu Val Tyr
105

acc ttg gca
Thr Leu Ala
120

gac ctg gtt

aaa
Lys

agg
Arg

acc
Thr

cce
Pro

age
Ser
75

aaa
Lys

ttc
Phe

caa
Gln
60

tect
Ser

ggc atc

Gly

cgg
Arg

ag

c
Gln

CCg

Ala Asp Leu Val Pro

135
tga

Artificial Sequence

23

ctg
Leu

CgcC

t agt

Ser

cgg
Arg

age
Ser

gte
Val

tac
Tyr

¢ tgc

Cys

aag ca
Lys G

125

gea

get
Ala

gec
Gly
30

atc
Ile

gtg
Val

acc
Thr

tte
Phe

tce

tgt tot
Cys Ser
15

ttc acg
Phe Thr

gtg age
Val Ser

aac ctg
Asn Leu

acc cte
Thr Leu
80

tgt cag
Cys GIn
95

C acg gag

Thr Glu

agg aac
Arg Asn

gac tac

Arg Gly Ser Asp Tyr

140

48

96

144

192

240

288

336

384

432

453



<220>
<223>

<220>
<221>
<222>

<400>
gag gtg
?Iu Val

tct ctg
Ser Leu

tcc gtg
Ser Val

gCC g8C
Ala Gly
50

tcc cgg
Ser Arg
65

cag atg
Gln Met

cgc tac
Arg Tyr

acc ctg
Thr Leu

cct ctg
Pro Leu
130

gge tge
Gly Cys
145

aac tct
Asn Ser

cag tcc
Gln Ser

H-chain of anti-human [g-beta antibody

CDS

(1).. (1350)

15
cag
GIn

aga
Arg

cac
His
35

att
Ile

ttc
Phe

aac
Asn

gac
Asp

gtg
Val
115

gco
Ala

ctg
Leu

ggce
Gly

tce
Ser

atg gtg gaa tcc
Met gal Glu Ser

ctg
Leu
20

tgg
Trp

teg
Trp

acc
Thr

tce
Ser

aga
Arg
100

aca
Thr

ccce
Pro

gtg
Val

gceo
Ala

ggc
Gly
180

tece tge
Ser Cys

gtc cga
Val Arg

agec ggo
Ser Gly

gtg tcc
Val Ser
70

ctg cgg
Leu Arg
85

tac gag
Tyr Glu

gtg tcc
Val Ser

tcc agce
Ser Ser

aaa gac
Lys Asp
150

ctg acc
Leu Thr
165

ctg tac
Leu Tyr

goc gtg
Ala Val

cag gcc
Gln Ala
40

tce
Ser
25

cct
Pro

gge tec ate

Gly Ser
55

Cgg gac
Arg Asp

aca tac
Thr Tyr

tce gee
Ser Ala
120

aag tcc
Lys Ser
135

tac ttc
Tyr Phe

tcec gge
Ser Gly

tecec ctg
Ser Leu

gac
Asp

gac
Asp

gce
Ala
105

tce
Ser

acc
Thr

cce
Pro

gtg
Val

tce
Ser
185

ggc gga gec
Gly Gly Gly

10

ggc
Gly

gec
Gly

cac
His

tce
Ser

acc
Thr
90

atg
Met

ace
Thr

tect
Ser

gag
Glu

cac
His
170

age

ctg
Leu

tte
Phe

aag
Lys

tac
Tyr

aag
Lys
75

gce
Ala

gac
Asp

aag
Lys

ggce
Gly

cco
Pro
155

acc
Thr

gtg

gtg cag
Val GIn

age ctg
Ser Leu

gga ctg
Gly Leu
45

acc cct
Thr Pro
60

aac acc
Asn Thr

gtg tac
Val Tyr

tac tgg
Tyr Trp

ggC cCC
Gly Pro
125

g8C acc
Gly Thr
140

gtg acc
Val Thr

ttc cot
Phe Pro

gtg acc

Ser Val Val Thr

24

cct
Pro

tce
Ser

gce
Ala

gtg
Val

tac
Tyr

ggce
Gly
110

tce
Ser

get
Ala

gtg
Val

gce
Ala

2440
Gly
15

tce
Ser

a tgg

Trp

ctg
Leu

tac
Tyr

tge
Cys
95

cag

GIn G

gtg
Val

gce
Ala

tcc
Ser

gtg
Val
175

Gly

tac
Tyr

gtg
Val

tce
Ser

ctg
Leu
80

gce
Ala

ggc
ly

tte
Phe

ctg
Leu

tgg
Trp
160

ctg
Leu

gtg ccc tce
Val Pro Ser

190

48

96

144

192

240

288

336

384

432

480

528

576



age
Ser

tce
Ser

acc
Thr
225

gat
Asp

Ccgg
Arg

cct
Pro

gee
Ala

gtg
Val
305

tac
Tyr

tct
Ser

aac
Asn
210

cac
His

gtg
Val

acc
Thr

gaa
Glu

aag
Lys
290

tce
Ser

aag
Lys

acc atc

Thr

ctg
Leu

tgt
Cys

tce
Ser
385

gac

Ile

cCe
Pro

ctg
Leu
370

aac
Asn

tce

ctg
Leu
195

acc
Thr

acc
Thr

ttt
Phe

cce
Pro

gtg
Val
275

acc
Thr

<0Q
ot
—0Q

a

tge
Cys

tce
Ser

cct
Pro
355

gtg
Val

ggc
Gly

gac

G acc
Gly Thr

gtg
Val

aag
Lys

gac
Asp

tgt
Cys

cct
Pro
230

cce
Pro

ttc
Phe
245

ctg
Leu

cce
Pro

acc
Thr

gtg
Val

gaa
Glu
260

tte
Phe

aat
Asn

aag
Lys

cce
Pro

aag
Lys

aga
Arg

gtg
Val
310

ctg
Leu

acc
Thr

gtt
Val
325

tce
Ser

aag
Lys

aag gcc aag
Lys Ala Lys
340

age cgg gac
Ser Arg Asp

aaa ggc ttc
Lys Gly Phe

cag ccc gag
Gin Pro Glu
390

ggc tca tte

acc tac atc tgc aac gtg aac
Thr Tyr Ile Cys Asn Val Asn

aag
Lys
215

tgc
Cys

cca
Pro

tgc
Cys

tgg
Trp

gag
Glu
295

ctg
Leu

aac
Asn

tac
Tyr
375

aac
Asn

tte

C Cag ccC

200

aag gtg
Lys Val

gaa
Glu

cct
Pro

cct gec
Pro Ala

aag ccc
Lys Pro

aag
Lys
250

gtg
Val

gtg gtg
Val Val
265

tac gtg
Tyr Val
280

gac
Asp

tac
Tyr

gaa cag
Glu GIn

cac cag
His GIn

gac
Asp

tgg
Trp
330

aag gcc
Lys Ala

cge
Gln Pro Arg
345

ctg acc aag
Leu Thr Lys
360

ccc teec gat
Pro Ser Asp

aac tac aag
Asn Tyr Lys

ctg tac tce

205

ccc aag tce
Pro Lys Ser
220

ctg
Leu

ctg
Leu

gag
Glu
235

acc
Thr

ctg
Leu

gac
Asp

tce
Ser

gtg
Val

gac
Asp

gtg
Val

ggce
Gly

gaa
Glu
285

tce
Ser
300

aac
Asn

ace
Thr

ctg
Leu

aac
Asn

teg
Trp
315

cct gee

Pro Ala Pro

gag ccc cag
Glu Pro GIn

aac cag gtg
Asn GIn Val
365

atc gec gtg
Ile Ala Val
380

acc acc ccc
Thr Thr Pro
395

aag ctg acc

ccec ate

cac
His

aag ccc
Lys Pro

tgc
Cys

gac
Asp

aag
Lys

cce
Pro
240

¢ gga
Gly

tce
Ser

atc
[le
255

atg
Met

gag
Glu

gac
Asp

gac
Asp
270

cac
His

aac
Asn

gtg
Val

gtg
Val

tac
Tyr

cgg
Arg

aaa
Lys

ggec
Gly

gaa
Glu
320

gaa
Glu
335

aag

Ile Lys

gtg tac
Val Tyr
350

acc
Thr

tcc ctg acc
Ser Leu Thr

gaa tgg gag
Glu Trp Glu

cct gtg cotg
Pro Val Leu
400

gtg gac aag

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

405

410

25

415

624

672

120

168

816

864

912

960

1008

1056

1104

1152

1200

1248



tcc cgg tgg cag cag gge aac gtg ttc tcc tge toc gtg atg cac gag 1296
Ser Arg Trp 258 Gln Gly Asn Val zge Ser Cys Ser Val Met His Glu

5 430
gcc ctg cac aat cac tac acc cag aag tcc ctg tcc ctg age ccc gge 1344
Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445
aag tga 1350
Lys

26



