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Arg

Asp

Ala

590

Ile

Cys

Arg

Asp

Gln

670

Asn

Arg

Gln

Leu

Lys

His

Tyr

575

Cys

His

Ile

Gln

Asn

655

Ala

Lys

Thr

Arg

Ala

Asp

Glu

560

Pro

Asp

Pro

Val

Arg

646

Ile

Phe

Leu

Pro

Leu
720



12

Lys Glu Asn Asp Thr Asp Pro Thr Ala Pro Pro Tyr Asp Ser Leu Ala
725 730 735

Thr Tyr Ala Tyr Glu Gly Thr Gly Ser Val Ala Asp Ser Leu Ser Ser
740 745 750

Leu Glu Ser Val Thr Thr Asp Gly Asp Gln Asp Tyr Asp Tyr Leu Ser
755 760 765

Asp Trp Gly Pro Arg Phe Lys Lys Leu Ala Asp Met Tyr Gly Gly Val
770 775 780

Asp Ser Asp Lys Asp Ser
785 790

<210> 8

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<223> primer 1

<400> 8
caccatgaga acttaccgct acttcttget gctc

<210> 9

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> primer 2

<400> 9
ttaggagtct ttgtcactgt ccactcctcc

<21e> 10

<211> 108

<212> PRT

<213> Rattus norvegicus

<400> 10

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



Asp Arg Val

Leu Ala Trp

Tyr Asp Ala

50

Ser Ser

65

Gly

Glu Asp val

Phe Gly Gly

<216>
<211>
212>
<213>

11
324
DNA

<400> 11
gacatccaga
ctcaactgca
ggagaaggtc
aggttcagtg
gaagatgttg
accaacctgg
<210>
<211>

<212>
<213>

12
11
PRT

<400> 12

Thr
20

Leu

Tyr Gln

Asn Thr
Ser

Gly

Thr
85

Ala

Val Thr

100

tgacccagtc
aagcaagtca
ccaaactcct
gcagtggatc
ccacatattt

aattgaaacg

Asn

Gln

Leu

Asp

70

Tyr

Asn

Lys

Gln

55

Phe

Phe

Leu

Rattus norvegicus

Cys

Lys

Leu

40

Thr

Thr

Cys

Glu

Ala

25

Gly

Gly

Leu

Gln

Leu
105

13

Ser

Glu

Ile

Thr

Gln

%90

Lys

Gln

Gly

Pro

Ile

75

Tyr

Arg

teccttcacte ctgtectgeat

gaatatttat aagaacttag

gatttatgat gcaaacactt

tggttcagat ttcacactca

ctgccagcag tactatageg

gect

Rattus norvegicus

Lys Ala Ser Gln Asn Ile Tyr Lys Asn Leu Ala

1

5

10

Asn Ile Tyr

30

Pro Lys Leu

45

Ser
60

Arg Phe

Ser Ser Leu

Tyr Ser Gly

Ala

ctgtgggaga
cctggtatca

tgcaaacggg

ccatcagcag

ggtggecgtt

Lys Asn

Leu Ile

Ser Gly

Gln Pro
80

Trp Ala
95

cagagtcact
gcaaaagctt
catcccatca

cctgcagect

cggtggagtc

60

120

180

249

360

324



14

<210> 13

<211> 7

<212> PRT

<213> Rattus norvegicus

<400> 13

Asp Ala Asn Thr Leu Gln Thr
1 5

<210> 14

<211> 8

<212> PRT

<213> Rattus norvegicus

<4ee> 14
Gln Gln Tyr Tyr Ser Gly Trp Ala
1 5

<210> 15

<211> 122

<212> PRT

<213> Rattus norvegicus

<40e> 15
Gln val Gln Leu Gln Gln Ser Gly Ala Glu
1 5 10

Ser Val Lys Ile Ser Cys Lys Ala Ser Gly
20 25

Phe Met His Trp Ile Lys Gln Gln Pro Gly
35 40

Gly Trp Ile Tyr Cys Gly Asp Gly Glu Thr
50 55

Asn Gly Lys Ala Thr Leu Thr Ala Asp Arg
65 70

Met Glu Leu Ser Arg Leu Thr Ser Glu Asp

Leu

Tyr

Asn

Glu

Ser

75

Ser

val

Thr

Gly

Tyr

60

Ser

Ala

Lys

Phe

Leu

45

Asn

Ser

val

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gly

15

Arg

Trp

Lys

Ala

Phe
95

Ser

Asn

Ile

Phe

Tyr

80

Cys



15

Ala Arg Gly Val Tyr Gly Gly Phe Ala Gly Gly Tyr Phe Asp Phe Trp

100

165

Gly Gln Gly val Met Val Thr Val Ser Ser

115

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

16
366
DNA

<400> 16

caggtacagc
tcctgcaagg
cctggaaatg
aatcaaaagt
atggagctca

tacggagggt

tcctca

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

17
10
PRT

<400> 17

tgcagcaatc
cttctggcta
gccttgagtg
tcaatgggaa
gcagactgac

ttgccgeees

120

Rattus norvegicus

tggggctgaa

caccttcacc
gattgggteg
ggcaacactc
atctgaggac

ctactttgat

Rattus norvegicus

ctggtgaagc
aggaacttta
atttattgtg
actgcggaca
tctgecagtct

ttctggggec

Gly Tyr Thr Phe Thr Arg Asn Phe Met His

1

<210> 18
<211> 10
<212> PRT
<213>

<400> 18

5

Rattus norvegicus

10

Trp Ile Tyr Cys Gly Asp Gly Glu Thr Glu

1

<210> 19
<211> 13

5

10

110

ctgggtcectc
tgcactggat
gagatggtga
gatcctccag
atttctgtgc

aaggagtcat

agtgaaaatt
aaaacagcag
gacagagtac
cacagcctat

aagaggggtt

ggtcacagtc

60

120

180

240

300

360

366



<212> PRT
<213>
<400> 19

Rattus norvegicus

16

Gly Val Tyr Gly Gly Phe Ala Gly Gly Tyr Phe Asp Phe

5

Artificial Sequence

10

sequence and kappa chain constant region

tctagagcca
ggcgegtacg
ttccccecct
aacttctacc
aactcccagg
accctgaccc
caccagggcc

gtttaaacgg

ccatggtgct gcagacccag gtgttcatct

gcgatatcegt
ccgacgagca
ccagagaggc
agagcgtgac
tgagcaaagc
tgagctcccc

gggaggcta

Artificial Sequence

gatgattaaa
gctgaagtcc
caaggtgcag
cgagcaggac
cgactacgag

cgtcaccaag

sequence and IgGl constant region

1

<210> 20
<211> 449
<212> DNA
<213>
<220>
223>
<480> 20
geccteeggac
gtggatctcc
cgtgttcatc
cctgctgaat
gcagtccggg
cctgagcagce
cgaggtgacc
ttaggggccc
<210> 21
<211> 1132
<212> DNA
<213>
<220>
<223>
<400> 21

cgtacggtgg
ggcaccgect
tggaaggtgg
agcaaggaca
aagcacaagg

agcttcaaca

DNA comprising DNA sequence coding for human light chain signal

ccctgetget
ccgecccctce
ccgtggtgte
acaacgccct
gcacctacag
tgtacgectg

ggggsgagty

DNA comprising DNA sequence coding for human heavy chain signal

gcectecggac tctagagcca ccatgaaaca cctgtggttc ttectectge tggtggceagce

tcccagatgg gtgetgagec aggtgcaatt gtgcaggegg ttagctcage ctccaccaag

ggcccaageg tcttccccct ggecaccctee tccaagagea cctetggegg cacagecgec

ctgggctgec tggtcaagga ctacttcccc gaacccgtga ccgtgagetg gaactcaggce

60

120

180

240

300

360

420

449

69

120

180

248



gccctgacca
ctcagcagceg
gtgaatcaca
aaaactcaca
ctcttecccc
gtggtgeteg
gtggaggtgc
gtggtcageg
aaggtctcca
cagccccggsg
caggtcagcc
gagagcaatg
ggcteccttet
gtcttctcat
tccctgtcete
<210>
<211>

<212>
<213>

22
749
DNA

<220>

<223> DNA

<400> 22
ccagcctecg

getgtggatc
cgccagegtg
cctggectgg
caccctgcag

cctgacaatc

cagcggcetgsg

gcgecgtgea
tggtgaccgt
agcccagcaa
catgcccacc
caaaacccaa
acgtgagcca
ataatgccaa
tcctcaccgt
acaaagccct
aaccacaggt
tgacctgcct
gccageccga
tcctctacag
gctccgtgat

ccggcaaatg

comprising

gactctagag
agcggcegcect
ggcgatagag
tatcagcaga
accggcatcc
agcagcctgc

gccttcggeg

caccttcccc
gcccteccage
caccaaggtg
ctgcccagca
ggacaccctc
cgaagaccct
gacaaagccc
cctgcaccag
cccageccecce
gtacaccctg
ggtcaaaggce
gaacaactac
caagctcacc
gcatgaggcet

agatatcggg

Artificial Sequence

17

getgtectgce
agcttgggca
gacaagagag
cctgaactcc
atgatctccc
gaggtcaagt
cgggaggagc
gactggctga
atcgagaaaa
cccccatccec
ttctatccca
aagaccaccc
gtggacaaga
ctgcacaacc

cccgtttaaa

agtcctcagg
cccagaccta
ttgagcccaa
tggggggacc
ggacccctga
tcaactggta
agtacaacag
atggcaagga
ccatctccaa
gggaggagat
gcgacatcgc
ctceccgtget
gcaggtggca

actacaccca

cggeeLagec

actctactcc
catctgcaac
atcttgtgac
ctcagtcttc
ggtcacatgc
cgtggacggc
cacgtaccgg
gtacaagtgc
agccaaaggc
gaccaagaac
cgtggagtgg
ggactccgac
gcagggcaac
gaagagcctc

ta

DNA sequence coding for chG@19 light chain

ccaccatggt
acggcgacat
tgaccctgaa
agctgggcga
ccagcagatt
agcccgagga

gcgtgaccaa

gctgcagacc caggtgttca tcagcctgcet

ccagatgacc
ctgcaaggcc
gggccccaag
ttctggceage
cgtggccacc

cctggaactg

cagagcccta
agccagaaca
ctgctgatct
ggcagegget

tacttttgcc

aagagagccg

gcetgetgag
tctacaagaa
acgacgccaa
ccgacttcac
agcagtacta

tggccgetcc

300

360

420

480

540

6060

660

720

780

840

900

966

1020

1086

1132

60

120

180

240

300

360

420



ctcegtgttc
gtgectgetg
cctgecagtct
cagcctgagc
ctgcgaagtg
gtgttgagtt
23

233
PRT

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

<220>
<223>
<400> 23

Met val Leu
1

Gly Ala Tyr

Ala val

35

Ser

Ile Tyr

50

Lys

Lys Leu Leu

65

Arg Phe Ser

Ser Leu Gln

Ser Gly Trp

115

atcttcccac
aacaacttct
ggcaacagcec
agcaccctga

acCCcaccagsg

taaacggggg

Gln Thr G1

Gly I1

20

Asp

Gly Asp Ar

Asn Leu Al

Ile As

70

Tyr

Ser Gl

85

Gly

Pro Glu As

106

Ala Phe Gl

18

ctagcgacga gcagctgaag tccggcacag

acccccgega ggccaaggtg cagtggaagg

aggaaagcgt gaccgagcag gacagcaagg

ccctgagcaa ggecgactac gagaagcaca

gcectgtctag ccccgtgace aagagcttca

aggctaact

Artificial Sequence

n Val

e Gln

g val

a Trp

55

p Ala

y Ser

p Val

y Gly

Phe

Met

Thr

49

Tyr

Asn

Gly

Ala

Val
120

Ile

Thr

25

Leu

Gln

Thr

Ser

Thr

165

Thr

Ser

10

Gln

Asn

Gln

Leu

Asp

20

Tyr

Asn

Leu

Ser

Cys

Lys

Gln

75

Phe

Phe

Leu

Leu

Pro

Lys

Leu

60

Thr

Thr

Cys

Glu

Leu

Ser

Ala

45

Gly

Gly

Leu

Gln

Leu
125

Trp

Leu

30

Ser

Glu

Ile

Thr

Gln

110

Lys

cctctgtegt
tggacaatgc
actccaccta
aggtgtacge

accgggecga

amino acid sequence of chGe19 light chain full-length

Ile
15

Ser
Leu Ser
Gln Asn
Pro

Gly

Ser
80

Pro

Ile
95

Ser
Tyr

Tyr

Arg Ala

480

540

600

660

720

749



vVal Ala Ala
130

Lys Ser Gly
145

Arg Glu Ala

Asn Ser Gln

Ser Leu Ser
195

Lys val Tyr
210

Thr Lys Ser
225

<210> 24
<211> 699
<212> DNA

Pro Ser

Thr Ala

Lys val

165

Glu Ser

180

Ser Thr

Ala Cys

Phe Asn

Val

Ser

150

Gln

Val

Leu

Glu

Arg
230

Phe

135

Val

Trp

Thr

Thr

Val

215

Gly

<213> Artificial Sequence

<220>

Ile

val

Lys

Glu

Leu

200

Thr

Glu

19

Phe Pro Pro Ser Asp Glu Gln Leu
140

Cys Leu Leu Asn Asn Phe Tyr Pro
155 160

Val Asp Asn Ala Leu Gln Ser Gly
170 175

Gln Asp Ser Lys Asp Ser Thr Tyr
185 190

Ser Lys Ala Asp Tyr Glu Lys His
205

His Gln Gly Leu Ser Ser Pro Val
220

Cys

<223> nucleotide sequence of chGe19 light chain full-length

<400> 24
atggtgctgce

gacatccaga
ctgaactgca
ggcgaggsgcec
agattttctg
gaggacgtgg
accaacctgg

gacgagcagc

agacccaggt gttcatcagc
tgacccagag
aggccagcca
ccaagctgcet
gcagegegcag
ccacctactt
aactgaagag

tgaagtccgg

gaacatctac
gatctacgac

cggcteccgac

agccgtggcec

cacagcctct

ctgetgetgt ggatcagegg cgectacgge

ccctagectg ctgagegecca gegtgggega tagagtgacc

aagaacctgg cctggtatca gcagaagctg
gccaacaccc tgcagaccgg catccccagce

ttcaccctga caatcagcag cctgcagccc

ttgccagcag tactacagcg getgggectt cggeggegtg

gctcecetecg tgttcatett cccacctage

gtcgtgtgcc tgctgaacaa cttctacccc

606

120

180

240

300

360

420

480



20

cgcgaggeca aggtgcagtg gaaggtggac aatgccctge agtctggcaa cagccaggaa

agcgtgaccg agcaggacag caaggactcc acctacagcc tgagcagcac cctgaccctg

agcaaggccg actacgagaa gcacaaggtg tacgcctgeg aagtgaccca ccagggectg

tctagccccg tgaccaagag cttcaaccgg ggcgagtgt

<210> 25

<211> 324
<212> DNA
<213>

<220>
<223>

<400> 25
gacatccaga

ctgaactgca
ggcgaggscc
agattttctg
gaggacgtgg
accaacctgg
<210> 26

<211> 471
<212> PRT

<213>

<220>
<223>

<400> 26

Met Lys His
1

tgacccagag
aggccagcca
ccaagctgcet
gcagceggceag
ccacctactt

aactgaagag

Artificial Sequence

nucleotide sequence of chG@19 light chain variable region

ccctagectg ctgagegeca gegtgggega tagagtgacc
gaacatctac aagaacctgg cctggtatca gcagaagctg
gatctacgac gccaacaccc tgcagaccgg catccccage
cggctccgac ttcaccctga caatcagcag cctgecagecc
ttgccagcag tactacageg gctgggectt cggeggegtg

agcc

Artificial Sequence

amino acid sequence of chG@19 heavy chain full-length

Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

5

10 15

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

20

25 30

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

35

Thr Arg Asn

40 45

Phe Met His Trp Ile Lys Gln Gln Pro Gly Asn Gly Leu

540

600

660

699

60

120

180

240

300

324



Glu

65

Gln

Thr

Tyr

Asp

Lys

145

Gly

Pro

Thr

Val

Asn

225

Pro

Glu

50

Trp

Lys

Ala

Phe

Phe

130

Gly

Gly

Val

Phe

Val

210

Val

Lys

Leu

Ile

Phe

Tyr

Cys

115

Trp

Pro

Thr

Thr

Pro

195

Thr

Asn

Ser

Leu

Gly

Asn

Met

100

Ala

Gly

Ser

Ala

Val

180

Ala

Val

His

Cys

Gly
260

Trp

Gly

85

Glu

Arg

Gln

Val

Ala

165

Ser

Val

Pro

Lys

Asp

245

Gly

Ile

70

Lys

Leu

Gly

Gly

Phe

156

Leu

Trp

Leu

Ser

Pro

230

Lys

Pro

55

Tyr

Ala

Ser

Val

Val

135

Pro

Gly

Asn

Gln

Ser

215

Ser

Thr

Ser

Pro

Thr

Arg

Tyr

120

Met

Leu

Cys

Ser

Ser

200

Ser

Asn

His

Val

Gly

Leu

Leu

165

Gly

Val

Ala

Leu

Gly

185

Ser

Leu

Thr

Thr

Phe
265

21

Asp

Thr

90

Thr

Gly

Thr

Pro

Val

170

Ala

Gly

Gly

Lys

Cys

250

Leu

Gly

75

Ala

Ser

Phe

Val

Ser

155

Lys

Leu

Leu

Thr

Val

235

Pro

Phe

60

Glu

Asp

Glu

Ala

Ser

140

Ser

Asp

Thr

Tyr

Gln

220

Asp

Pro

Pro

Thr

Arg

Asp

Gly

125

Ser

Lys

Tyr

Ser

Ser

205

Thr

Lys

Cys

Pro

Glu

Ser

Ser

110

Gly

Ala

Ser

Phe

Gly

190

Leu

Tyr

Arg

Pro

Lys
270

Tyr

Ser

95

Ala

Tyr

Ser

Thr

Pro

175

val

Ser

Ile

Val

Ala

255

Pro

Asn

80

Ser

Val

Phe

Thr

Ser

160

Glu

His

Ser

Cys

Glu

240

Pro

Lys



Asp

Asp

Gly

3e5

Asn

Trp

Pro

Glu

Asn

385

Ile

Thr

Lys

Cys

Leu
465

Thr

Val

290

Val

Ser

Leu

Ala

Pro

370

Gln

Ala

Thr

Leu

Ser

450

Ser

<216>

Leu

275

Ser

Glu

Thr

Asn

Pro

355

Gln

val

Val

Pro

Thr

435

Val

Leu

27

Met

His

Val

Tyr

Gly

340

Ile

Val

Ser

Glu

Pro

420

Val

Met

Ser

Ile

Glu

His

Arg

325

Lys

Glu

Tyr

Leu

Trp

405

Val

Asp

His

Pro

Ser

Asp

Asn

310

val

Glu

Lys

Thr

Thr

390

Glu

Leu

Lys

Glu

Gly
470

Arg

Pro

295

Ala

Val

Tyr

Thr

Leu

375

Cys

Ser

Asp

Ser

Ala

455

Lys

Thr

280

Glu

Lys

Ser

Lys

Ile

360

Pro

Leu

Asn

Ser

Arg

440

Leu

Pro

val

Thr

val

Cys

345

Ser

Pro

val

Gly

Asp

425

Trp

His

22

Glu

Lys

Lys

Leu

330

Lys

Lys

Ser

Lys

Gln

410

Gly

Gln

Asn

Val

Phe

Pro

315

Thr

Val

Ala

Arg

Gly

395

Pro

Ser

Gln

His

Thr

Asn

300

Arg

Val

Ser

Lys

Glu

380

Phe

Glu

Phe

Gly

Tyr
460

Cys

285

Trp

Glu

Leu

Asn

Gly

365

Glu

Tyr

Asn

Phe

Asn

445

Thr

val

Tyr

Glu

His

Lys

350

Gln

Met

Pro

Asn

Leu

430

val

Gln

Val

Val

Gln

Gln

335

Ala

Pro

Thr

Ser

Tyr

415

Tyr

Phe

Lys

Val

Asp

Tyr

320

Asp

Leu

Arg

Lys

Asp

400

Lys

Ser

Ser

Ser



<211>
<212>
<213>

1413
DNA

<220>
<223>

<400> 27
atgaaacacc

gtgcagctgce
tgcaaggcca
ggcaacggcc
cagaagttca
gaactgagcc
ggceggetteg
tcagcctcca
ggcggcacag
agctggaact
tcaggactct
acctacatct
cccaaatctt
ggaccctcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaagcca
gagatgacca
atcgccgtgg
gtgctggact

tggcagcagg

tgtggttctt
agcagtctgg
geggctacac

tggaatggat

acggcaaggce
ggctgaccag
ctggeggceta
ccaagggccc
ccgecctggg
caggcgeccct
actccctcag
gcaacgtgaa
gtgacaaaac
tcttectcett
catgcgtggt
acggegtgga
accgggtggt
agtgcaaggt
aaggccagec
agaaccaggt
agtgggagag
ccgacggctc

gcaacgtctt

Artificial Sequence

23

nucleotide sequence of chG@19 heavy chain full-length

cctcctgetg gtggcagetc ccagatgggt gctgagcecag

cgccgagcetc
cttcacccgg
cggetggatce
caccctgacc
cgaggacagc
cttcgatttt
aagcgtcttc
ctgecectggtc
gaccagcggce
cagcgtggty
tcacaagccc
tcacacatgc
ccccccaaaa
ggtggacgtg
ggtgcataat
cagcgtccte
ctccaacaaa
ccgggaacca
cagcctgacc
caatggccag
cttcttcctc

ctcatgctcec

gtgaagcctg
aacttcatgce
tatcccggeg
gccgacagaa
gecegtgtact
tggggccagg
cccctggeac
aaggactact
gtgcacacct
accgtgeect
agcaacacca
ccaccctgec
cccaaggaca
agccacgaag
gccaagacaa
accgtectge
gceccteccag
caggtgtaca
tgectggtca
cccgagaaca
tacagcaagc

gtgatgcatg

gcagcagcegt
actggatcaa
acggcgagac
gcagctccac
tttgegecag
gcgtgatggt
cctcctcecaa
tcccegaacc
tcccegetgt
ccagcagctt
aggtggacaa
cagcacctga
ccctcatgat
accctgaggt
agccccggga
accaggactg
cccccatcega
ccctgeccecc
aaggcttcta
actacaagac
tcaccgtgga

aggctctgea

gaagatcagc
gcagcagcecce
agagtacaac
cgcctacatg
aggcgtgtac
caccgtcagc
gagcacctct
cgtgaccgtg
cctgeagtcec
gggcacccag
gagagttgag
actcctgggg
ctcceggacc
caagttcaac
ggagcagtac
gctgaatggc
gaaaaccatc
atcccgggag
tcccagegac
cacccctecc
caagagcagg

caaccactac

60

120

1806

240

300

360

420

480

540

600

660

720

780

840

906

960

1020

1080

1140

1200

1260

1320

1380



24

acccagaaga gcctctccect gtctececgge aaa 1413
<210> 28
<211> 122
<212> PRT
<213> Artificial Sequence
<220>
<223> amino acid sequence of chG@19 heavy chain variable region
<400> 28
Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Vval Lys Pro Gly Ser
1 5 10 15
Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Asn
20 25 30
Phe Met His Trp Ile Lys Gln Gln Pro Gly Asn Gly Leu Glu Trp Ile
35 40 45
Gly Trp Ile Tyr Pro Gly Asp Gly Glu Thr Glu Tyr Asn Gln Lys Phe
50 55 60
Asn Gly Lys Ala Thr Leu Thr Ala Asp Arg Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Arg Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys
85 90 95
Ala Arg Gly Vval Tyr Gly Gly Phe Ala Gly Gly Tyr Phe Asp Phe Trp
100 105 110
Gly Gln Gly Val Met Val Thr Val Ser Ser
115 120
<210> 29
<211> 366
<212> DNA
<213> Artificial Sequence

<220>
<223>

<400>

nucleotide sequence of chG@19 heavy chain variable region

29



25

caggtgcagc tgcagcagtc tggcgecgag ctcgtgaage ctggcagecag cgtgaagatce 60
agctgcaagg ccageggceta caccttcacc cggaacttca tgcactggat caagcagcag 120
cccggeaacg gectggaatg gatcggetgg atctatcccg gegacggega gacagagtac 180
aaccagaagt tcaacggcaa ggccaccctg accgccgaca gaagcagctec caccgectac 240
atggaactga gccggetgac cagegaggac agcgecgtgt acttttgege cagaggegtg 300
tacggcgget tecgetggegg ctacttegat ttttggggce agggegtgat ggtcaccgtce 360
agctca 366
<216> 30

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> ¢hGO19 CDRH2

<400> 30
Trp Ile Tyr Pro Gly Asp Gly Glu Thr Glu
1 5 10

<216> 31

<211> 233

<212> PRT

<213> Artificial Sequence

<220>
<223> amino acid sequence of hL@2 light chain full-length

<400> 31
Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15

Gly Ala Tyr Gly Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
20 25 30

Ala Ser val Gly Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn
35 49 45

Ile Tyr Lys Asn Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
56 55 60



Lys

65

Arg

Ser

Ser

Val

Lys

145

Arg

Asn

Ser

Lys

Thr
225

Leu

Phe

Leu

Gly

Ala

130

Ser

Glu

Ser

Leu

val

210

Lys

<216>
<211>
<212>
<213>

<220>
<223>

<400>

Leu

Ser

Gln

Trp

115

Ala

Gly

Ala

Gln

Ser

195

Tyr

Ser

32
699
DNA

Ile

Gly

Pro

100

Ala

Pro

Thr

Lys

Glu

186

Ser

Ala

Phe

Tyr

Ser

85

Glu

Phe

Ser

Ala

val

165

Ser

Thr

Cys

Asn

Asp

70

Gly

Asp

Gly

Val

Ser

150

Gln

val

Leu

Glu

Arg
230

Ala

Ser

Phe

Gln

Phe

135

Val

Trp

Thr

Thr

Val

215

Gly

Artificial Sequence

Asn

Gly

Ala

Gly

120

Ile

Val

Lys

Glu

Leu

200

Thr

Glu

Thr

Ser

Thr

105

Thr

Phe

Cys

Val

Gln

185

Ser

His

Cys

26

Leu

Asp

90

Tyr

Lys

Pro

Leu

Asp

170

Asp

Lys

Gln

Gln

75

Phe

Phe

Val

Pro

Leu

155

Asn

Ser

Ala

Gly

Thr

Thr

Cys

Glu

Ser

140

Asn

Ala

Lys

Asp

Leu
220

Gly

Leu

Gln

Ile

125

Asp

Asn

Leu

Asp

Tyr

205

Ser

Val

Thr

Gln

110

Lys

Glu

Phe

Gln

Ser

190

Glu

Ser

Pro

Ile

95

Tyr

Arg

Gln

Tyr

Ser

175

Thr

Lys

Pro

nucleotide sequence of hL@2 light chain full-length

32

Ser

80

Ser

Tyr

Thr

Leu

Pro

160

Gly

Tyr

His

Val



atggtgctgce
gacatccaga
atcacatgca
ggcaaggecc
agattttctg
gaggacttcg
accaaggtgg
gacgagcagc
agagaggcca
agcgtgaccg
agcaaagccg
agctcccceg
<210>
<211>

<212>
<213>

33
108
PRT

<220>
<223>
<400> 33
Asp Ile Gln
1

Asp Arg Val

Leu Ala Trp
35

Tyr Asp Ala
50

Ser Gly Ser

65

agacccaggt
tgacccagag
aggccagceca
ccaagctgct
gcageggcag
ccacctactt
aaatcaagcg
tgaagtccgg
aggtgcagtg
agcaggacag
actacgagaa

tcaccaagag

Met Thr Gl

5

Thr Ile
20

Tyr Gln

Asn Thr

Gly Ser
70

gttcatctcc
ccctagcagc
gaacatctac
gatctacgac
cggectccgac
ttgccagcag
tacggtggcce
caccgcctcec
gaaggtggac
caaggacagc
gcacaaggtg

cttcaacagg

Artificial Sequence

n Ser

Pro Ser Ser

27

ctgctgetgt
ctgagcgcca
aagaacctgg
gccaacaccce
ttcaccctga
tactacageg
gececcectecg
gtggtgtgcc
aacgccctge
acctacagcc
tacgcctgeg

ggggagtgt

Leu
10

ggatctccgg
gegtggecega
cctggtatca
tgcagaccgg
caatcagcag
gectgggectt
tgttcatctt
tgctgaataa
agtccgggaa
tgagcagcac

aggtgaccca

amino acid sequence of hL@2 light chain variable

Ser Ala Ser

Thr Cys

Gln Lys

Leu Gln

55

Asp Phe

Lys Ala Ser
25

Pro Gly Lys
40

Thr Gly val

Thr Leu Thr

Gln Asn

Ala Pro

Pro Ser
60

Ile Ser
75

Ile

Lys

45

Arg

Ser

Tyr

30

Leu

Phe

Leu

cgcgtacgge
cagagtgacc
gcagaagccc
cgtgcccage
cctgeagecc
cggcecaggsc
cccecectec
cttctacccc
ctcccaggag

cctgaccctg

ccagggcctg

region

Val Gly

15

Lys Asn

Leu Ile

Ser Gly

Gln Pro
80

60

126

186

240

300

360

420

480

540

600

660

699



28

Glu Asp Phe Ala Thr Tyr Phe Cys Gln Gln Tyr Tyr Ser Gly Trp Ala

85

90 95

Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr

100

<216> 34
<211> 324
<212> DNA
<213> Artificial Sequence

<220>

1e5

<223> nucleotide sequence of hL@2 light chain variable region

<400> 34
gacatccaga tgacccagag ccctagcagc

atcacatgca aggccagcca gaacatctac
ggcaaggecc ccaagetget gatctacgac
agattttctg gcagcggcag cggctecegac
gaggacttcg ccacctactt ttgccagcag
accaaggtgg aaatcaagcg tacg

<210> 35

<211> 233

<212> PRT

<213> Artificial Sequence

<220>

ctgagcgcca gegtgggega cagagtgacc
aagaacctgg cctggtatca gcagaagccc
gccaacaccc tgcagaccgg cgtgcccage
ttcaccctga caatcagcag cctgcagecc

tactacagcg gctgggecctt cggccagggc

<223» amino acid sequence of hL@3 light chain full-length

<400> 35

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser

1 5

10 15

Gly Ala Tyr Gly Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser

20

25 30

Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn

35 40

45

Ile Tyr Lys Asn Leu Ala Trp Tyr Gln Gln Lys Leu Gly Glu Gly Pro

69

120

180

240

300

324



Lys

65

Arg

Ser

Ser

val

Lys

145

Arg

Asn

Ser

Lys

Thr
225

50

Leu

Phe

Leu

Gly

Ala

130

Ser

Glu

Ser

Leu

Val

210

Lys

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

<220>
<223>

Leu

Ser

Gln

Trp

115

Ala

Gly

Ala

Gln

Ser

195

Tyr

Ser

36
699
DNA

Ile

Gly

Pro

100

Ala

Pro

Thr

Lys

Glu

180

Ser

Ala

Phe

Tyr

Ser

85

Glu

Phe

Ser

Ala

Val

165

Ser

Thr

Cys

Asn

Asp

70

Gly

Asp

Gly

Val

Ser

150

Gln

Val

Leu

Glu

Arg
230

55

Ala

Ser

Phe

Gln

Phe

135

val

Trp

Thr

Thr

Val

215

Gly

Artificial Sequence

Asn

Gly

Ala

Gly

120

Ile

Val

Lys

Glu

Leu

200

Thr

Glu

Thr

Thr

Thr

105

Thr

Phe

Cys

Val

Gln

185

Ser

His

Cys

29

Leu

Asp

20

Tyr

Lys

Pro

Leu

Asp

170

Asp

Lys

Gln

Gln

75

Phe

Tyr

Val

Pro

Leu

155

Asn

Ser

Ala

Gly

60

Thr

Thr

Cys

Glu

Ser

140

Asn

Ala

Lys

Asp

Leu
220

Gly

Leu

Gln

Ile

125

Asp

Asn

Leu

Asp

Tyr

205

Ser

Val

Thr

Gln

110

Lys

Glu

Phe

Gln

Ser

190

Glu

Ser

Pro

Ile

95

Tyr

Arg

Gln

Tyr

Ser

175

Thr

Lys

Pro

nucleotide sequence of hL@3 light chain full-length

Ser

80

Ser

Tyr

Thr

Leu

Pro

160

Gly

Tyr

His

val



<400> 36
atggtgctgc

gacatccaga
atcacatgca
ggcgaggscec
agattttctg

gaggacttcg

accaaggtgg
gacgagcagc
agagaggcca
agcgtgaccg
agcaaagccg
agctcccecg
<210>
<211>

<212>
<213>

37
168
PRT

<220>
<223>
<400> 37
Asp Ile Gln
i

Asp Arg Val

Leu Ala Trp
35

Tyr Asp Ala
50

Ser Gly Ser

agacccaggt
tgacccagag
aggccagceca
ccaagctgcet
gcagceggctc
ccacctacta
aaatcaagcg
tgaagtccgg
aggtgcagtg
agcaggacag
actacgagaa

tcaccaagag

Met Thr
5

Thr Ile

20

Tyr Gln

Asn Thr

Gly Thr

Gln

Thr

Gln

Leu

Asp

gttcatctcc
ccctagcagce
gaacatctac
gatctacgac
cggcaccgac
ctgccageag
tacggtggcce
caccgcctec
gaaggtggac
caaggacagc

gcacaaggtg

cttcaacagg

Artificial Sequence

Ser Pro

Cys

Lys

Leu
40

Lys

Gln Thr

55

Phe Thr

30

ctgctgetgt
ctgagcgcca
aagaacctgg
gccaacaccc
ttcaccctga
tactacagceg
gccccctecg
gtggtgtgcc
aacgccctgce
acctacagcc
tacgcctgeg

ggggagtgt

Ser Ser Leu
10

Ala Ser Gln

25

Gly Glu Gly

Gly Vval Pro

Leu Thr Ile

ggatctccgg
gcgtgggcega
cctggtatca
tgcagaccgg
caatcagcag
gctgggectt
tgttcatctt
tgctgaataa
agtccgggaa
tgagcagcac

aggtgaccca

amino acid sequence of hL@3 light chain variable

Ser Ala Ser

Asn Ile Tyr

30

Pro Lys Leu

45

Ser
60

Arg Phe

Ser Ser Leu

cgcgtacggce
cagagtgacc
gcagaagctg
cgtgecccage
cctgeagecec
tggccagggc
ccccccectcec
cttctacccc
ctcccaggag

cctgaccctg

ccagggcctg

region

Val Gly

15

Lys Asn

Leu Ile

Ser Gly

Gln Pro

60

120

180

240

300

360

420

480

540

600

660

699



31

65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Tyr Ser Gly Trp Ala
85 20 95

Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr
100 105

<210> 38

<211> 324

<212> DNA

<213> Artificial Sequence

<220>
<223> nucleotide sequence of hL@3 light chain variable region

;:ggzchZa tgacccagag ccctagcage ctgagegcca gegtgggega cagagtgacc 60
atcacatgca aggccagcca gaacatctac aagaacctgg cctggtatca gcagaagctg 120
ggcgagggcc ccaagetget gatctacgac gccaacaccc tgcagaccgg cgtgeccagce 180
agattttctg gcagecggetc cggecaccgac ttcaccctga caatcagcag cctgcagecc 240
gaggacttcg ccacctacta ctgccagcag tactacagcg gectgggectt tggccaggsgc 300
accaaggtgg aaatcaagcg tacg 324
<210> 39

<211> 471

<212> PRT

<213> Artificial Sequence

<220>
<223> amino acid sequence of hHO1 heavy chain full-length

<400> 39
Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp
1 5 10 15

Val Leu Ser Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45



Thr

Glu

65

Gln

Thr

Tyr

Asp

Lys

145

Gly

Pro

Thr

Val

Asn

225

Pro

Glu

Arg

50

Trp

Lys

Ala

Tyr

Phe

130

Gly

Gly

Val

Phe

Val

210

Val

Lys

Leu

Asn

Met

Phe

Tyr

Cys

115

Trp

Pro

Thr

Thr

Pro

195

Thr

Asn

Ser

Leu

Phe

Gly

Gln

Met

100

Ala

Gly

Ser

Ala

Val

180

Ala

Val

His

Cys

Gly

Met

Trp

Gly

85

Glu

Arg

Gln

Val

Ala

165

Ser

Val

Pro

Lys

Asp

245

Gly

His

Ile

70

Arg

Leu

Gly

Gly

Phe

150

Leu

Trp

Leu

Ser

Pro

230

Lys

Pro

Trp

55

Tyr

Val

Ser

Val

Thr

135

Pro

Gly

Asn

Gln

Ser

215

Ser

Thr

Ser

Val

Pro

Thr

Ser

Tyr

120

Leu

Leu

Cys

Ser

Ser

200

Ser

Asn

His

Val

Arg

Gly

Ile

Leu

105

Gly

val

Ala

Leu

Gly

185

Ser

Leu

Thr

Thr

Phe

32

Gln

Asp

Thr

99

Arg

Gly

Thr

Pro

Val

170

Ala

Gly

Gly

Lys

Cys

256

Leu

Ala

Gly

75

Ala

Ser

Phe

Val

Ser

155

Lys

Leu

Leu

Thr

Val

235

Pro

Phe

Pro

60

Glu

Asp

Glu

Ala

Ser

140

Ser

Asp

Thr

Tyr

Gln

220

Asp

Pro

Pro

Gly

Thr

Thr

Asp

Gly

125

Ser

Lys

Tyr

Ser

Ser

205

Thr

Lys

Cys

Pro

Gln

Glu

Ser

Thr

110

Gly

Ala

Ser

Phe

Gly

190

Leu

Tyr

Arg

Pro

Lys

Gly

Tyr

Thr

95

Ala

Tyr

Ser

Thr

Pro

175

Val

Ser

Ile

val

Ala

255

Pro

Leu

Ala

80

Ser

Val

Phe

Thr

Ser

160

Glu

His

Ser

Cys

Glu

240

Pro

Lys



Asp

Asp

Gly

305

Asn

Trp

Pro

Glu

Asn

385

Ile

Thr

Lys

Cys

Leu
465

Thr

val

290

Val

Ser

Leu

Ala

Pro

370

Gln

Ala

Thr

Leu

Ser

450

Ser

Leu

275

Ser

Glu

Thr

Asn

Pro

355

Gln

Val

Val

Pro

Thr

435

Val

Leu

260

Met

His

Val

Tyr

Gly

340

Ile

Val

Ser

Glu

Pro

420

Val

Met

Ser

Ile

Glu

His

Arg

325

Lys

Glu

Tyr

Leu

Trp

405

Val

Asp

His

Pro

Ser

Asp

Asn

310

Val

Glu

Lys

Thr

Thr

390

Glu

Leu

Lys

Glu

Gly
470

Arg

Pro

295

Ala

Val

Tyr

Thr

Leu

375

Cys

Ser

Asp

Ser

Ala

455

Lys

Thr

280

Glu

Lys

Ser

Lys

Ile

360

Pro

Leu

Asn

Ser

Arg

449

Leu

265

Pro

Val

Thr

Val

Cys

345

Ser

Pro

Val

Gly

Asp

425

Trp

His

33

Glu

Lys

Lys

Leu

330

Lys

Lys

Ser

Lys

Gln

410

Gly

Gln

Asn

val

Phe

Pro

315

Thr

Val

Ala

Arg

Gly

395

Pro

Ser

Gln

His

Thr

Asn

300

Arg

Val

Ser

Lys

Glu

380

Phe

Glu

Phe

Gly

Tyr
4608

Cys

285

Trp

Glu

Leu

Asn

Gly

365

Glu

Tyr

Asn

Phe

Asn

445

Thr

270

Val

Tyr

Glu

His

Lys

350

Gln

Met

Pro

Asn

Leu

430

Val

Gln

val

Val

Gln

Gln

335

Ala

Pro

Thr

Ser

Tyr

415

Tyr

Phe

Lys

Val

Asp

Tyr

326

Asp

Leu

Arg

Lys

Asp

400

Lys

Ser

Ser

Ser



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

40
1413
DNA

<220>
<223>

<400> 40
atgaaacacc

gtgcagctgg
tgcaaggcca
ggceagggac
cagaaattcc
gaactgagca
ggcggettcg
tcagcctcca
ggcggcacag
agctggaact
tcaggactct
acctacatct
cccaaatctt
ggaccctcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaagcca
gagatgacca
atcgcecgtgg

gtgctggact

tgtggttctt
tgcagtctgg
gecggctacac
tggaatggat
agggcagagt
geectgeggag
ctggcggceta
ccaagggecec
ccgeectggg
caggcgccct
actccctcag
gcaacgtgaa
gtgacaaaac
tettectett
catgcgtggt
acggegtgga
accgggtggt
agtgcaaggt
aaggccagcec

agaaccaggt

agtgggagag

ccgacggcetc

Artificial Sequence

cctcctgetg
cgccgaagtg
ctttacccgg
gggctggatc
gaccatcacc
cgaggacacc
cttcgatttt
aagcgtcttc
ctgecctggtc
gaccagcggc
cagcgtggtg
tcacaagccc
tcacacatgc
ccccccaaaa
ggtggacgtg
gegtgcataat
cagcgtcctc
ctccaacaaa
ccgggaacca
cagcctgacc
caatggccag

cttcttectc

34

nucleotide sequence of hHO1l heavy chain full-length

gtggcagectc ccagatgggt gctgagcgaa

aagaaaccag
aacttcatgc
tatcceggeg
gccgacacca
gccgtgtact
tggggccagg
cccctggeac
aaggactact
gtgcacacct
accgtgccct
agcaacacca
ccaccctgcec
cccaaggaca
agccacgaag
gccaagacaa
accgtcctgce
gcecteccag
caggtgtaca
tgcctggtca
cccgagaaca

tacagcaagc

gcgeccagegt
actgggtgeg
acggcgagac
gcacctccac
attgtgccag
gcaccctegt
cctcctccaa
tccccgaacc
tccecgetgt
ccagcagett
aggtggacaa
cagcacctga
ccctecatgat
accctgaggt
agccccggga
accaggactg
cccccatcga
ccctgececce
aaggcttcta
actacaagac

tcaccgtgga

gaaggtgtcc
ccaggctcca
agagtacgcc
cgcctacatg
aggcgtgtac
gaccgtcagc
gagcacctct
cgtgaccgtg
cctgcagtcc
gggcacccag
gagagttgag
actcctgggsg
ctececeggacc
caagttcaac
ggagcagtac
gctgaatgge
gaaaaccatc
atcccgggag
tcccagegac

cacccctccc

caagagcagg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1266

1320



tggcagcagg gcaacgtctt ctcatgctec gtgatgecatg aggctctgeca caaccactac

acccagaaga gectectecect gtcteecgge aaa

Artificial Sequence

35

amino acid sequence of hH@1l heavy chain variable

Leu

val

20

Trp

Tyr

Val

Ser

val

1606

Thr

Val

Ser

Val

Pro

Thr

Ser

85

Tyr

Leu

Gln

Cys

Arg

Gly

Ile

70

Leu

Gly

Val

Ser

Lys

Gln

Asp

55

Thr

Arg

Gly

Thr

Artificial Sequence

<210> 41

<211> 122

<212> PRT

<213>

<220>

223>

<400> 41

Glu Val Gln

1

Ser Val Lys

Phe Met His
35

Gly Trp Ile

50

Gln Gly Arg

65

Met Glu Leu

Ala Arg Gly

Gly Gln Gly
115

<210> 42

<211> 366

<212> DNA

<213>

<220>

<223>

Gly

Ala

Ala

40

Gly

Ala

Ser

Phe

Val
120

Ala

Ser

25

Pro

Glu

Asp

Glu

Ala

105

Ser

Glu

16

Gly

Gly

Thr

Thr

Asp

90

Gly

Ser

Val Lys

Tyr Thr

Gln Gly

Glu Tyr

60

Ser Thr
75

Thr Ala

Gly Tyr

Lys

Phe

Leu

45

Ala

Ser

val

Phe

Pro

Thr

30

Glu

Gln

Thr

Tyr

Asp
110

region

Gly

15

Arg

Trp

Lys

Ala

Tyr

95

Phe

Ala

Asn

Met

Phe

Tyr

80

Cys

Trp

nucleotide sequence of hH@1l heavy chain variable region

1380

1413



<400> 42

gaagtgcagec tggtgcagtc tggcgccgaa

tcctgcaagg ccagecggeta cacctttacc
ccaggccagg gactggaatg gatgggcetgg
gcccagaaat tccagggcag agtgaccatc
atggaactga gcagcctgcg gagcgaggac
tacggeggcet tecgetggegg ctacttcgat
agctca
<210>
<211>

<212>
<213>

43

471

PRT

Artificial Sequence

<220>
<223>

<400> 43

Met Lys His Leu Trp Phe Phe Leu

1 5

Val Glu Val Gln val

20

Leu Ser Leu

Pro Gly Ala Ser Val Lys Val Ser

35 49

Thr Arg Asn Phe Met His Trp Val

50 55

Ile
70

Glu Pro

65

Trp Met Gly Trp Tyr

Gln Lys Phe Gln Gly Arg Vval Thr

85

Thr Ala Met Glu

100

Tyr Leu Ser Ser

36

gtgaagaaac
cggaacttca
atctatcccg
accgccgaca
accgeegtgt

ttttggggcc

Leu Val

10

Leu

Gln
25

Ser Gly

Cys Lys Ala

Arg Gln Ala

Gly Gly

75

Asp

Thr
90

Ile Ala

Leu Ser

165

Arg

caggcgecag
tgcactgggt
gcgacggega
ccagcacctc
actattgtgc

agggcaccct

Ala Ala Pro

Ala Glu Val

30

Ser Gly

45

Tyr

Pro Gln

60

Gly

Glu Thr Glu

Asp Arg Ser

Glu Thr

110

Asp

cgtgaaggtg
gcgecagget
gacagagtac
caccgcctac
cagaggcgtg

cgtgaccgtc

amino acid sequence of hHO2 heavy chain full-length

Arg
15

Trp
Lys Lys
Thr Phe
Leu

Gly

Asn
80

Tyr

Thr
95

Ser

Ala Val

60

120

180

240

300

360

366



Tyr

Asp

Lys

145

Gly

Pro

Thr

Val

Asn

225

Pro

Glu

Asp

Asp

Gly

305

Asn

Phe

Phe

130

Gly

Gly

Val

Phe

Val

210

Val

Lys

Leu

Thr

val

290

Val

Ser

Cys

115

Trp

Pro

Thr

Thr

Pro

195

Thr

Asn

Ser

Leu

Leu

275

Ser

Glu

Thr

Ala

Gly

Ser

Ala

Val

180

Ala

Val

His

Cys

Gly

260

Met

His

val

Tyr

Arg

Gln

Val

Ala

165

Ser

Val

Pro

Lys

Asp

245

Gly

Ile

Glu

His

Arg

Gly

Gly

Phe

150

Leu

Trp

Leu

Ser

Pro

230

Lys

Pro

Ser

Asp

Asn

310

Val

Val

Thr

135

Pro

Gly

Asn

Gln

Ser

215

Ser

Thr

Ser

Arg

Pro

295

Ala

val

Tyr

120

Leu

Leu

Cys

Ser

Ser

200

Ser

Asn

His

Val

Thr

280

Glu

Lys

Ser

Gly

val

Ala

Leu

Gly

185

Ser

Leu

Thr

Thr

Phe

265

Pro

Val

Thr

val

37

Gly

Thr

Pro

val

170

Ala

Gly

Gly

Lys

Cys

250

Leu

Glu

Lys

Lys

Leu

Phe

Val

Ser

155

Lys

Leu

Leu

Thr

Val

235

Pro

Phe

val

Phe

Pro

315

Thr

Ala

Ser

140

Ser

Asp

Thr

Tyr

Gln

220

Asp

Pro

Pro

Thr

Asn

300

Arg

Val

Gly

125

Ser

Lys

Tyr

Ser

Ser

205

Thr

Lys

Cys

Pro

Cys

285

Trp

Glu

Leu

Gly

Ala

Ser

Phe

Gly

190

Leu

Tyr

Arg

Pro

Lys

270

val

Tyr

Glu

His

Tyr

Ser

Thr

Pro

175

Val

Ser

Ile

Val

Ala

255

Pro

Val

Val

Gln

Gln

Phe

Thr

Ser

160

Glu

His

Ser

Cys

Glu

240

Pro

Lys

val

Asp

Tyr

320

Asp



38

325 330 335

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
340 345 350

Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
355 360 365

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
370 375 380

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

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
405 410 415

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

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

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

Leu Ser Leu Ser Pro Gly Lys
465 470

<210> 44

<211> 1413

<212> DNA

<213> Artificial Sequence

<220>
<223> nucleotide sequence of hH@2 heavy chain full-length

<400> 44
atgaaacacc tgtggttctt cctcctgetg gtggcagectc ccagatgggt gectgagecgaa 60
gtgcagctgg tgcagtctgg cgeccgaagtg aagaaaccag gcgcecagegt gaaggtgtcec 120

tgcaaggcca geggetacac ctttacccgg aacttcatge actgggtgeg ccaggctceca 180



ggccagggac

cagaaattcc
gaactgagca
ggcggcttcg
tcagcctcca
ggcggeacag
agctggaact
tcaggactct
acctacatct
cccaaatctt
ggaccctcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaagcca
gagatgacca
atcgccgtgg
gtgctggact
tggcagceagg
acccagaaga
<210>
<211>

<212>
<213>

45
122
PRT

<220>

<223>

<400> 45

tggaatggat
agggcagagt
geetgeggag
ctggeggcta
ccaagggccc
ccgeeectggg
caggecgcect
actccctcag
gcaacgtgaa
gtgacaaaac
tcttectcett
catgcgtggt
acggcgtgga
accgggtggt
agtgcaaggt
aaggccagec
agaaccaggt
agtgggagag
ccgacggctc
gcaacgtctt

gecteteect

gggctggatc

gaccatcacc
cgaggatacc
cttcgatttt
aagcgtcttc
ctgcctggtce
gaccagcgsc
cagegtggtg
tcacaagccc
tcacacatgc
ccccccaaaa
ggtggacgtg
ggtgcataat
cagecgtcctce
ctccaacaaa
ccgggaacca
cagcctgacc
caatggccag
cttcttectc
ctcatgctcc

gtctceegge

Artificial Sequence

39

tatcceggeg
gccgacagaa
gecegtgtact
tggggccage
ccecctggeac
aaggactact
gtgcacacct
accgtgeect
agcaacacca
ccaccctgec
cccaaggaca
agccacgaag
gccaagacaa
accgtcctgce
gcccteccag
caggtgtaca
tgectggtca
cccgagaaca
tacagcaagc
gtgatgcatg

aaad

acggegagac
gcaccagcac
tctgtgccag
gcaccctegt
cctcctccaa
tccecgaacc
tccecegetgt
ccagcagctt
aggtggacaa
cagcacctga
ccctcatgat
accctgaggt
agccccggga
accaggactg
cccccatega
ccctgecccc
aaggcttcta
actacaagac
tcaccgtgga

aggctctgca

agagtacaac
cgcctacatg
aggegtgtac
gaccgtcagc
gagcacctct
cgtgaccgtg
cctgeagtcec
gggcacccag
gagagttgag
actcctgggg
ctcceggacc
caagttcaac
ggagcagtac
gctgaatggce
gaaaaccatc
atcccgggag
tcccagecgac
cacccctecce
caagagcagg

caaccactac

amino acid sequence of hHO2 heavy chain variable region

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

240

300

360

420

480

540

600

660

720

780

840

900

960

10620

1080

1140

1200

1260

1320

1380

1413



Ser Val Lys

His
35

Phe Met

Gly Trp Ile

Gln
65

Gly Arg

Met Glu Leu

Ala Arg Gly

Gly Gln Gly

115

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

46
366
DNA

<220>
<223>

<400> 46
gaagtgcagc

tcctgcaagg
ccaggccagg
aaccagaaat
atggaactga
tacggcggct

agctca

Val
20

Ser

Trp Val

Tyr Pro
Thr

val

Ser
85

Ser

val
100

Tyr

Thr Leu

tggtgcagtc
ccagcggcta
gactggaatg
tccagggcag
gcagectgeg

tcgetggege

Cys

Arg

Gly

Ile

70

Leu

Gly

Val

Lys Ala

Gln Ala

40

Asp
55

Gly

Thr Ala

Arg Ser

Gly Phe

Thr Val

120

Artificial Sequence

tggcgecgaa
cacctttacc
gatgggctgg
agtgaccatc
gagcgaggat

ctacttcgat

40

10

Ser
25

Gly

Pro Gly

Glu Thr

Asp Arg

Glu Asp

99

Ala
105

Gly

Ser Ser

Tyr

Gln

Glu

Ser

75

Thr

Gly

Thr

Gly

Tyr

60

Thr

Ala

Tyr

Phe

Leu

45

Asn

Ser

Val

Phe

Thr

30

Glu

Gln

Thr

Tyr

Asp
110

gtgaagaaac caggcgccag

cggaacttca tgcactgggt

atctatcccg gcgacggega

accgccgaca gaagcaccag

accgcecgtgt acttctgtgce

ttttggggcc agggcaccct

15

Arg Asn

Trp Met

Lys Phe

Ala Tyr

80

Phe
95

Cys

Phe Trp

nucleotide sequence of hH@2 heavy chain variable region

cgtgaaggtg
gcgecagget
gacagagtac
caccgcctac
cagaggcgtg

cgtgaccgtc

60

120

180

240

300

360

366



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

<220>
<223>

<400>

47
471
PRT

Artificial Sequence

41

amino acid sequence of hH@4 heavy chain full-length

47

Met Lys His

1

val

Pro

Thr

Glu

65

Gln

Thr

Tyr

Asp

Lys

145

Gly

Leu

Gly

Arg

50

Trp

Lys

Ala

Tyr

Phe

130

Gly

Gly

Ser

Ala

35

Asn

Met

Phe

Tyr

Cys

115

Trp

Pro

Thr

Leu

Gln

20

Ser

Phe

Gly

Gln

Met

100

Ala

Gly

Ser

Ala

Trp

Val

val

Met

Trp

Gly

85

Glu

Arg

Gln

Val

Ala
165

Phe

Gln

Lys

His

Ile

70

Arg

Leu

Gly

Gly

Phe

150

Leu

Phe

Leu

Val

Trp

55

Tyr

Val

Ser

Val

Thr

135

Pro

Gly

Leu

Val

Ser

40

Ile

Pro

Thr

Ser

Tyr

120

Leu

Leu

Cys

Leu

Gln

25

Cys

Arg

Gly

Leu

Leu

105

Gly

Val

Ala

Leu

Leu

10

Ser

Lys

Gln

Asp

Thr

90

Arg

Gly

Thr

Pro

val
170

Val

Gly

Ala

Ala

Gly

75

Ala

Ser

Phe

Val

Ser

155

Lys

Ala

Ala

Ser

Pro

60

Glu

Asp

Glu

Ala

Ser

140

Ser

Asp

Ala

Glu

Gly

45

Gly

Thr

Arg

Asp

Gly

125

Ser

Lys

Tyr

Pro

Val

30

Tyr

Gln

Glu

Ser

Thr

110

Gly

Ala

Ser

Phe

Arg

15

Lys

Thr

Gly

Tyr

Thr

95

Ala

Tyr

Ser

Thr

Pro
175

Trp

Lys

Phe

Leu

Ala

80

Ser

Val

Phe

Thr

Ser

160

Glu



Pro

Thr

val

Asn

225

Pro

Glu

Asp

Asp

Gly

305

Asn

Trp

Pro

Glu

Asn

Val

Phe

val

210

val

Lys

Leu

Thr

Val

290

Val

Ser

Leu

Ala

Pro

370

Gln

Thr

Pro

195

Thr

Asn

Ser

Leu

Leu

275

Ser

Glu

Thr

Asn

Pro

355

Gln

Val

Val

1806

Ala

Val

His

Cys

Gly

260

Met

His

val

Tyr

Gly

340

Ile

Val

Ser

Ser

Val

Pro

Lys

Asp

245

Gly

Ile

Glu

His

Arg

325

Lys

Glu

Tyr

Leu

Trp

Leu

Ser

Pro

230

Lys

Pro

Ser

Asp

Asn

310

val

Glu

Lys

Thr

Thr

Asn

Gln

Ser

215

Ser

Thr

Ser

Arg

Pro

295

Ala

Val

Tyr

Thr

Leu

375

Cys

Ser

Ser

200

Ser

Asn

His

Val

Thr

280

Glu

Lys

Ser

Lys

Ile

360

Pro

Leu

Gly

185

Ser

Leu

Thr

Thr

Phe

265

Pro

Val

Thr

val

Cys

345

Ser

Pro

val

42

Ala

Gly

Gly

Lys

Cys

250

Leu

Glu

Lys

Lys

Leu

330

Lys

Lys

Ser

Lys

Leu

Leu

Thr

Val

235

Pro

Phe

Val

Phe

Pro

315

Thr

Val

Ala

Arg

Gly

Thr

Tyr

Gln

220

Asp

Pro

Pro

Thr

Asn

300

Arg

val

Ser

Lys

Glu

386

Phe

Ser

Ser

205

Thr

Lys

Cys

Pro

Cys

285

Trp

Glu

Leu

Asn

Gly

365

Glu

Tyr

Gly

190

Leu

Tyr

Arg

Pro

Lys

270

val

Tyr

Glu

His

Lys

350

Gln

Met

Pro

val

Ser

Ile

Val

Ala

255

Pro

Val

Val

Gln

Gln

335

Ala

Pro

Thr

Ser

His

Ser

Cys

Glu

240

Pro

Lys

Val

Asp

Tyr

320

Asp

Leu

Arg

Lys

Asp



385

Ile Ala Vval

Thr Thr Pro

Thr
435

Lys Leu

Ser Val

450

Cys

Leu Ser Leu

465

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

48
1413
DNA

<220>
<223>

<400> 48
atgaaacacc

gtgcagctgg
tgcaaggcca
ggacagggcc
cagaaattcc
gaactgagca
ggcggetteg
tcagcctcca
ggcggeacag
agctggaact

tcaggactct

390

Glu Trp

405

Pro Val

420

Val Asp

His

Met

Ser Pro

Glu

Leu

Lys

Glu

Gly

Ser

Asp

Ser
440

Ala
455

Lys

470

tgtggttctt
tgcagtctgg
gecggctacac
tggaatggat
agggcagagt
gectgeggag
ctggeggcta
ccaagggecc
ccgeectggg
caggecgccect

actccctcag

Artificial Sequence

425

43

410

395

Asn Gly Gln Pro

Ser Asp Gly Ser

Arg Trp Gln Gln

Leu His Asn His

Glu Asn Asn

Phe Phe Leu
430

Gly Asn Val
445

Tyr Thr Gln
460

400

Tyr
415

Lys
Tyr Ser
Phe

Ser

Lys Ser

nucleotide sequence of hH@4 heavy chain full-length

cctcctgetg gtggcagetc ccagatgggt gctgagccag

cgccgaagtg
ctttaccegg
gggctggatc
gaccctgacc
cgaggacacc
cttecgatttt
aagcgtcttc
ctgectggtc
gaccagcggc

cagegtggtg

aagaaaccag

aacttcatgc

tatcccggeg

gccgacagaa

gcegtgtact

tgggeccagg

cccctggeac

aaggactact

gtgcacacct

accgtgccct

gegecagegt
actggatccg
acggcgagac
gcaccagcac
attgtgccag
gcaccctegt
cctectecaa
tcccecgaacc
tccecgetgt

ccagcagctt

gaaggtgtcc
gcaggcccct
agagtacgcc
cgcectacatg
aggcgtgtac
gaccgtcagc
gagcacctct
cgtgaccgtg
cctgcagtcc

gggcacccag

60

120

180

240

300

360

420

480

540

600

660



acctacatct
cccaaatctt
ggaccctcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaagcca
gagatgacca
atcgccgtgg
gtgetggact
tggcagcagg
acccagaaga
<210>
<211>

<212>
<213>

49
122
PRT

<220>

<223>

<400> 49

Gln val Gln Leu Val Gln Ser

1

Ser Val Lys Val Ser Cys Lys

Phe Met His Trp Ile Arg Gln

35

Gly Trp Ile Tyr Pro Gly Asp

50

Gln Gly Arg Val Thr Leu Thr

gcaacgtgaa
gtgacaaaac
tcttectcett
catgecgtggt
acggegtgga
accgggtggt
agtgcaaggt
aaggccagcec
agaaccaggt
agtgggagag
ccgacggctc
gcaacgtctt

gecetcetecect

5

20

tcacaagccc
tcacacatgc
ccccccaaaa
ggtggacgtg
ggtgcataat
cagcgtcctce
ctccaacaaa
ccgggaacca
cagcctgacc
caatggccag
cttcttccte
ctcatgctcc

gtctcccgge

Artificial Sequence

40

55

44

agcaacacca
ccaccctgec
cccaaggaca
agccacgaag
gccaagacaa
accgtcctgce
gcccteccag
caggtgtaca
tgcctggtca
cccgagaaca
tacagcaagc
gtgatgcatg

aad

Gly Ala Glu Val Lys Lys

10

Ala Ser Gly Tyr Thr Phe

25

Ala Pro Gly Gln Gly Leu

Gly Glu Thr Glu Tyr Ala

Ala Asp Arg Ser Thr Ser

aggtggacaa

cagcacctga
ccctcatgat
accctgaggt
agccccggga
accaggactg
cccccatega
ccectgeeccce
aaggcttcta
actacaagac
tcaccgtgga

aggctctgca

amino acid sequence of hH@4 heavy chain variable

30

45

60

Pro

Thr

Glu

Gln

Thr

gagagttgag
actcctgggg
ctcccggacc
caagttcaac
ggagcagtac
gctgaatggce
gaaaaccatc
atcccgggag
tcccagegac
cacccctcecc
caagagcagg

caaccactac

region

Gly Ala

15

Arg Asn

Trp Met

Lys Phe

Ala Tyr

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1413



65

70

45

75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

85

%0 95

Ala Arg Gly Vval Tyr Gly Gly Phe Ala Gly Gly Tyr Phe Asp Phe Trp

1ee

105 110

Gly Gln Gly Thr Leu Val Thr Vval Ser Ser

115

<216> 58

<211> 366
<212> DNA
<213>

<220>
<223>

<400> 50
caggtgcagc

tcctgcaagg
cctggacagg
gcccagaaat
atggaactga
tacggeggct
agctca

<210> 51
<211> 235
<212> PRT

<213>

<220>
223>

<400> 51

tggtgcagtc
ccageggceta
gcctggaatg
tccagggcag
gcagecctgeg

tcgetggegg

120

Artificial Sequence

nucleotide sequence of hH@4 heavy chain variable region

tggcgccgaa gtgaagaaac caggcgccag cgtgaaggtg
cacctttacc cggaacttca tgcactggat ccggcaggcc
gatgggctgg atctatcccg gecgacggega gacagagtac
agtgaccctg accgccgaca gaagcaccag caccgcctac
gagcgaggac accgccgtgt actattgtge cagaggegtg

ctacttcgat ttttggggec agggcaccct cgtgaccgtc

Artificial Sequence

amino acid sequence of NOV@712 light chain full-length

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser

1

5

10 15

Gly Ala Tyr Gly Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser

60

120

180

240

300

360

366



Ala

Ile

Lys

65

Arg

Ser

Thr

Arg

Gln

145

Tyr

Ser

Thr

Lys

Pro
225

Ser

Ser

50

Leu

Phe

Leu

Phe

Thr

130

Leu

Pro

Gly

Tyr

His

210

Val

val

35

Ser

Leu

Ser

Gln

Pro

115

Val

Lys

Arg

Asn

Ser

195

Lys

Thr

20

Gly

Tyr

Ile

Gly

Pro

100

Pro

Ala

Ser

Glu

Ser

186

Leu

Val

Lys

Asp

Leu

Tyr

Ser

85

Glu

Thr

Ala

Gly

Ala

165

Gln

Ser

Tyr

Ser

Arg

Asn

Ala

70

Gly

Asp

Thr

Pro

Thr

150

Lys

Glu

Ser

Ala

Phe
230

Val

Trp

55

val

Ser

Phe

Phe

Ser

135

Ala

Val

Ser

Thr

Cys

215

Asn

Thr

40

Tyr

Ser

Gly

Ala

Gly

120

val

Ser

Gln

val

Leu

200

Glu

Arg

25

Ile

Gln

Thr

Thr

Thr

105

Gln

Phe

Val

Trp

Thr

185

Thr

Val

Gly

46

Thr

Gln

Leu

Asp

20

Tyr

Gly

Ile

val

Lys

170

Glu

Leu

Thr

Glu

Cys

Lys

Gln

75

Phe

Tyr

Thr

Phe

Cys

155

Val

Gln

Ser

His

Cys
235

Arg

Pro

60

Ser

Thr

Cys

Lys

Pro

140

Leu

Asp

Asp

Lys

Gln
220

Ala

45

Gly

Gly

Leu

Gln

Val

125

Pro

Leu

Asn

Ser

Ala

205

Gly

30

Ser

Lys

Val

Thr

Gln

110

Glu

Ser

Asn

Ala

Lys

190

Asp

Leu

Gln

Ala

Pro

Ile

95

Ser

Ile

Asp

Asn

Leu

175

Asp

Tyr

Ser

Ser

Pro

Ser

80

Ser

Gly

Lys

Glu

Phe

160

Gln

Ser

Glu

Ser



<210> 52

<211> 705
<212> DNA
<213>

<220>
<223>

number 51

<400> 52
atggtgctgc

gacatccaga
atcacctgta
ggcaaggcecc
agattttctg
gaggacttcg
cagggcacca
ccctecgacg
taccccagag
caggagagcg
accctgagca
ggcctgagcet
<216> 53

<211> 467
<212> PRT

<213>

<220>
<223>

<400> 53

agacccaggt
tgacccagag
gagccagcca
ccaaactgct
gcageggetce
ccacctacta
aggtggaaat
agcagctgaa
aggccaaggt
tgaccgagca
aagccgacta

cccecgtceac

Artificial Sequence

gttcatctcc
ccctagcagc
gagcatcagc
gatctacgcc
cggcaccgac
ctgtcagcag
caagcgtacg
gtccggcacc
gcagtggaag
ggacagcaag
cgagaagcac

caagagcttc

Artificial Sequence

47

nucleotide sequence coding for amino

ctgctgetgt
ctgagcgcca
agctacctga
gtgtccacac
ttcaccctga
tcecggeacct
gtggccgecc
gcecteegtgg
gtggacaacg
gacagcacct
aaggtgtacg

aacagggese

acid sequence of sequence

ggatctccgg
gcgtgggega
actggtatca
tgcagagcgg
caatcagcag
tccececccac
cctecegtgtt
tgtgcctget
ccctgeagtc
acagcctgag
cctgecgaggt

agtgt

cgegtacggce
cagagtgacc
gcagaagccc
cgtgcccage
cctgecagccc
cacatttggc
catcttcccce
gaataacttc
cgggaactcc
cagcaccctg

gacccaccag

amino acid sequence of NOVO712 heavy chain full-length

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1

5

10

15

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

20

25

30

60

120

180

240

300

360

420

480

540

600

660

705



Pro

Ser

Glu

65

Asp

Thr

Tyr

Gln

Val

145

Ala

Ser

Val

Pro

Lys

225

Asp

Gly

Ser

50

Trp

Ser

Leu

Tyr

Gly

136

Phe

Leu

Trp

Leu

Ser

210

Pro

Lys

Gly

35

His

Val

Val

Tyr

Cys

115

Thr

Pro

Gly

Asn

Gln

195

Ser

Ser

Thr

Ser

Gly

Ser

Lys

Leu

1lo0

Ala

Leu

Leu

Cys

Ser

180

Ser

Ser

Asn

His

Leu

Met

Val

Gly

85

Gln

Arg

val

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr
245

Arg

His

Ile

70

Arg

Met

Gln

Thr

Pro

150

val

Ala

Gly

Gly

Lys

230

Cys

Leu

Trp

55

Ser

Phe

Asn

Trp

Val

135

Ser

Lys

Leu

Leu

Thr

215

val

Pro

Ser

40

val

Gly

Thr

Ser

Gly

120

Ser

Ser

Asp

Thr

Tyr

200

Gln

Asp

Pro

Cys

Arg

Ser

Ile

Leu

105

Ser

Ser

Lys

Tyr

Ser

185

Ser

Thr

Lys

Cys

48

Ala

Gln

Gly

Ser

90

Arg

Tyr

Ala

Ser

Phe

170

Gly

Leu

Tyr

Arg

Pro
250

Ala

Ala

Ser

75

Arg

Ala

Ala

Ser

Thr

155

Pro

val

Ser

Ile

Val

235

Ala

Ser

Pro

60

Asn

Asp

Glu

Phe

Thr

140

Ser

Glu

His

Ser

Cys

220

Glu

Pro

Gly

45

Gly

Thr

Asn

Asp

Asp

125

Lys

Gly

Pro

Thr

Val

205

Asn

Pro

Glu

Phe

Lys

Gly

Ser

Thr

110

Ser

Gly

Gly

val

Phe

190

Val

val

Lys

Leu

Thr

Gly

Tyr

Lys

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu
255

Phe

Leu

Ala

80

Asn

Val

Gly

Ser

Ala

160

Val

Ala

Val

His

Cys

240

Gly



Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

val

Asp

His

Pro

Ser

Asp

290

Asn

val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu
450

Ser

Arg

275

Pro

Ala

Val

Tyr

Thr

355

Leu

Cys

Ser

Asp

Ser

435

Ala

val

260

Thr

Glu

Lys

Ser

Lys

340

Ile

Pro

Leu

Asn

Ser

420

Arg

Leu

Phe

Pro

Val

Thr

Val

325

Cys

Ser

Pro

Val

Gly

405

Asp

Trp

His

Leu

Glu

Lys

Lys

316

Leu

Lys

Lys

Ser

Lys

390

Gln

Gly

Gln

Asn

Phe

Val

Phe

295

Pro

Thr

val

Ala

Arg

375

Gly

Pro

Ser

Gln

His
455

Pro

Thr

280

Asn

Arg

val

Ser

Lys

360

Glu

Phe

Glu

Phe

Gly

440

Tyr

Pro

265

Cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Phe

425

Asn

Thr

49

Lys

Val

Tyr

Glu

His

330

Lys

Gln

Met

Pro

Asn

410

Leu

Val

Gln

Pro

Val

Val

Gln

315

Gln

Ala

Pro

Thr

Ser

395

Tyr

Tyr

Phe

Lys

Lys

Val

Asp

300

Tyr

Asp

Leu

Arg

Lys

380

Asp

Lys

Ser

Ser

Ser
460

Asp

Asp

285

Gly

Asn

Trp

Pro

Glu

365

Asn

Ile

Thr

Lys

Cys

445

Leu

Thr

270

Val

val

Ser

Leu

Ala

350

Pro

Gln

Ala

Thr

Leu

430

Ser

Ser

Leu

Ser

Glu

Thr

Asn

335

Pro

Gln

Val

Val

Pro

415

Thr

val

Leu

Met

His

Val

Tyr

320

Gly

Ile

Val

Ser

Glu

400

Pro

Val

Met

Ser



50

Pro Gly Lys

465

<210> 54

<211> 1401

<212> DNA

<213> Artificial Sequence

<220>

<223> nucleotide sequence coding for amino acid sequence of sequence
number 53

<4e0> 54

atgaaacacc tgtggttctt cctecetgetg gtggcagetc ccagatgggt gectgagccag 60

gtgcagctge tggaatctgg cggaggactg gtgcagcctg geggetctet gagactgtcet 120

tgtgccgeca geggettecac cttcagecage cacggaatge actgggtgeg ccaggeccct 180

ggaaagggac tggaatgggt gtccgtgatc agecggcageg getccaatac cggctacgec 240

gatagcgtga agggecggtt caccatcagc cgggacaaca gcaagaacac cctgtacctg 300

cagatgaaca gcctgeggge cgaggacacc gecgtgtact attgtgccag acagtggggc 360

agctacgect tcgattcttg gggecaggge accctcgtga ccgtcagetc agectecacc 420

aagggcccaa gegtetteec cctggecacce tcctccaaga gecacctctgg cggeacagec 480

gececctggget gectggtcaa ggactacttc cccgaacccg tgaccgtgag ctggaactca 540

ggcgecctga ccageggegt gcacacctte cccgetgtee tgcagtccte aggactctac 600

tccctcagea gegtggtgac cgtgecctce agecagettgg gcacccagac ctacatcetge 660

aacgtgaatc acaagcccag caacaccaag gtggacaaga gagttgagcc caaatcttgt 720

gacaaaactc acacatgccc accctgeccca gecacctgaac tcetgggggg accctecagtc 780

ttcctcttcc ccccaaaacc caaggacacc ctcatgatct cccggacccce tgaggtcaca 840

tgcgtggtegg tggacgtgag ccacgaagac cctgaggtca agttcaactg gtacgtggac 900

ggcgtggagg tgcataatge caagacaaag ccccgggagg agcagtacaa cagcacgtac 960

cgggtggtca gecgtcctcac cgtecctgeac caggactgge tgaatggcaa ggagtacaag 1020

tgcaaggtct ccaacaaagc cctcccagec cccatcgaga aaaccatctc caaagccaaa 1080

ggccageccc gggaaccaca ggtgtacacc ctgecccccat ccecgggagga gatgaccaag 1140

aaccaggtca gcctgacctg cctggtcaaa ggcttctatc ccagecgacat cgeegtggag 1200



tgggagagca

gacggctcct

aacgtcttct

ctctccctgt

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

<220>
<223>

<400>

55
122
PRT

atggccagcc cgagaacaac tacaagacca cccctececcgt getggactcc
tcttcctcta cagcaagctc accgtggaca agagcaggtg gcagcagggce

catgctccgt gatgcatgag gctctgcaca accactacac ccagaagagc

ctcceggeaa a

Artificial Sequence

51

amino acid sequence of hH11l heavy chain variable

55

Glu Val Gln

1

Ser

Phe

Gly

Gln

65

Met

Ala

Gly

val

Met

Trp

50

Gly

Glu

Arg

Gln

<210>
<211>
<212>

Lys

His
35

Ile

Arg

Leu

Gly

Gly

115

56
366
DNA

Leu

Val
20

Trp

Ala

val

Ser

vVal

100

Thr

Val

Ser

Val

Pro

Thr

Ser

85

Tyr

Leu

Gln

Cys

Arg

Gly

Ile

70

Leu

Gly

Val

Ser

Lys

Gln

Asp

55

Thr

Arg

Gly

Thr

Gly

Ala

Ala

40

Gly

Ala

Ser

Phe

val
120

Ala

Ser

25

Pro

Glu

Asp

Glu

Ala

105

Ser

Glu

10

Gly

Gly

Thr

Thr

Asp

%0

Gly

Ser

Val Lys

Tyr Thr

Gln Gly

Glu Tyr

60

Ser Thr
75

Thr Ala

Gly Tyr

Lys

Phe

Leu

45

Ala

Ser

val

Phe

Pro

Thr

30

Glu

Gln

Thr

Tyr

Asp
110

region

Gly

15

Arg

Trp

Lys

Ala

Tyr

95

Phe

Ala

Asn

Met

Phe

Tyr

80

Cys

Trp

1260

1320

1380

1401



<213>

<220>
<223>

<400> 56
gaagtgcagc

tcctgcaagg
ccaggacagg
gcccagaaat
atggaactga
tacggcggat
agctca
<216> 57
<211> 1o
<212> PRT

<213>

<220>
223>

<400> 57

tggttcagtc
cctctggceta
gacttgaatg
tccagggcag
gcagcctgag

tcgetggees

hH11 CDRH1

Artificial Sequence

tggcgecgaa
cacattcacc
gatgggatgg
agtgaccatc
aagcgaggac

ctactttgat

Artificial Sequence

52

nucleotide sequence of hH11l heavy chain variable region

gtgaaaaagc ctggcgectc tgtgaaggtg
cggaacttca tgcactgggt ccgacaggcet
attgctcccg gecgacggega gacagagtac
accgccgaca cctctacaag caccgectac
accgecgtgt actattgtgec cagaggegtg

ttttggggcc agggcaccct ggtcaccgtg

Gly Tyr Thr Phe Thr Arg Asn Phe Met His

1

<216> 58
<211> 10
<212> PRT
<213>

<220>
<223>

<400> 58

5

hH11 CDRH2

Artificial Sequence

10

Trp Ile Ala Pro Gly Asp Gly Glu Thr Glu

1

<210> 59
<211> 13
<212> PRT
<213>

5

Artificial Sequence

10

60

120

180

240

300

360

366



<220>
<223>

<400>

hH11 CDRH3

59

53

Gly Val Tyr Gly Gly Phe Ala Gly Gly Tyr Phe Asp Phe

5

Artificial Sequence

10

amino acid sequence of hH31 heavy chain variable

1

<210> 60

<211> 122

<212> PRT

<213>

<220>

<223>

<400> 60

Glu val Gln

1

Ser Val Lys

Phe Met His
35

Gly Trp Ile

50

Gln Gly Arg

65

Met Glu Leu

Ala Arg Gly

Gly Gln Gly
115

<210> 61

<211> 366

<212> DNA

Leu

Val

20

Trp

Tyr

Val

Ser

Val

100

Thr

val

Ser

val

Pro

Thr

Ser

85

Tyr

Leu

Gln

Cys

Arg

Gly

Ile

70

Leu

Gly

Val

Ser

Lys

Gln

Asp

55

Thr

Arg

Gly

Thr

Gly

Ala

Ala

49

Gly

Ala

Ser

Ala

Val
120

Ala

Ser

25

Pro

Glu

Asp

Glu

Ala

105

Ser

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Gly

Ser

Val Lys

Tyr Thr

Gln Gly

Glu Tyr

Ser Thr

75

Thr Ala

Gly Tyr

Lys

Phe

Leu

45

Ala

Ser

Val

Phe

Pro

Thr

30

Glu

Ser

Thr

Tyr

Asp
110

region

Gly

15

Arg

Trp

Lys

Ala

Tyr

95

Phe

Ala

Asn

Met

Phe

Tyr

80

Cys

Trp



54

<213> Artificial Sequence

220>
<223> nucleotide sequence of hH31 heavy chain variable region

;:gg;gc:;c tggttcagtc tggcgccgaa gtgaaaaagce ctggegectc tgtgaaggtsg 60
tcctgecaagg cctetggeta cacattcacc cggaacttca tgcactgggt ccgacagget 120
ccaggacagg gacttgaatg gatgggctgg atctatcccg gcgacggega gacagagtac 180
gccagcaaat ttcagggcag agtgaccatc accgccgaca cctctacaag caccgectac 240
atggaactga gcagcctgag aagcgaggac accgecgtgt actattgtge cagaggegtt 300
tacggcggag ccgetggegg ctactttgat ttttggggec agggcaccct ggtcaccgtg 360
agctca 366
<218> 62

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> hH31 CDRH1

<400> 62

Gly Tyr Thr Phe Thr Arg Asn Phe Met His
1 5 10

<216> 63

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> hH31 CDRH2

<400> 63

Trp Ile Tyr Pro Gly Asp Gly Glu Thr Glu
1 5 10

<210> 64

<211> 13

<212> PRT

<213> Artificial Sequence



220>
<223>

<400>

hH31 CDRH3

64

55

Gly val Tyr Gly Gly Ala Ala Gly Gly Tyr Phe Asp Phe

1

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

<220>
<223>

<400>

65
471
PRT

5

Artificial Sequence

amino acid sequence of hHO1lA

65

Met Lys His

1

Val

Pro

Thr

Glu

65

Gln

Thr

Tyr

Asp

Leu

Gly

Arg

50

Trp

Lys

Ala

Tyr

Phe
130

Ser

Ala

35

Asn

Met

Phe

Tyr

Cys

115

Trp

Leu

Glu

20

Ser

Phe

Gly

Gln

Met

100

Ala

Gly

Trp

Val

Val

Met

Trp

Gly

85

Glu

Arg

Gln

Phe

Gln

Lys

His

Ile

70

Arg

Leu

Gly

Gly

Phe

Leu

val

Trp

55

Tyr

val

Ser

Val

Thr
135

Leu

Val

Ser

40

Val

Pro

Thr

Ser

Tyr

120

Leu

Leu

Gln

25

Cys

Arg

Gly

Ile

Leu

105

Gly

Val

10

heavy chain

Leu

10

Ser

Lys

Gln

Asp

Thr

90

Arg

Gly

Thr

Val

Gly

Ala

Ala

Gly

75

Ala

Ser

Phe

Val

Ala

Ala

Ser

Pro

60

Glu

Asp

Glu

Ala

Ser
140

full-length

Ala

Glu

Gly

45

Gly

Thr

Thr

Asp

Gly

125

Ser

Pro

Val

30

Tyr

Gln

Glu

Ser

Thr

110

Gly

Ala

Arg

15

Lys

Thr

Gly

Tyr

Thr

95

Ala

Tyr

Ser

Trp

Lys

Phe

Leu

Ala

80

Ser

val

Phe

Thr



Lys

145

Gly

Pro

Thr

Val

Asn

225

Pro

Glu

Asp

Asp

Gly

385

Asn

Trp

Pro

Gly

Gly

Val

Phe

Val

210

vVal

Lys

Ala

Thr

Val

296

Val

Ser

Leu

Ala

Pro

Thr

Thr

Pro

195

Thr

Asn

Ser

Ala

Leu

275

Ser

Glu

Thr

Asn

Pro

Ser

Ala

Val

180

Ala

Val

His

Cys

Gly

260

Met

His

val

Tyr

Gly

340

Ile

Val

Ala

165

Ser

Val

Pro

Lys

Asp

245

Gly

Ile

Glu

His

Arg

325

Lys

Glu

Phe

15e

Leu

Trp

Leu

Ser

Pro

230

Lys

Pro

Ser

Asp

Asn

310

Val

Glu

Lys

Pro

Gly

Asn

Gln

Ser

215

Ser

Thr

Ser

Arg

Pro

295

Ala

val

Tyr

Thr

Leu

Cys

Ser

Ser

200

Ser

Asn

His

Val

Thr

280

Glu

Lys

Ser

Lys

Ile

Ala

Leu

Gly

185

Ser

Leu

Thr

Thr

Phe

265

Pro

Val

Thr

Val

Cys

345

Ser

56

Pro

Val

170

Ala

Gly

Gly

Lys

Cys

250

Leu

Glu

Lys

Lys

Leu

330

Lys

Lys

Ser

155

Lys

Leu

Leu

Thr

val

235

Pro

Phe

val

Phe

Pro

315

Thr

val

Ala

Ser

Asp

Thr

Tyr

Gln

220

Asp

Pro

Pro

Thr

Asn

300

Arg

Val

Ser

Lys

Lys

Tyr

Ser

Ser

205

Thr

Lys

Cys

Pro

Cys

285

Trp

Glu

Leu

Asn

Gly

Ser

Phe

Gly

190

Leu

Tyr

Arg

Pro

Lys

270

Val

Tyr

Glu

His

Lys

350

Gln

Thr

Pro

175

Val

Ser

Ile

val

Ala

255

Pro

val

val

Gln

Gln

335

Ala

Pro

Ser

160

Glu

His

Ser

Cys

Glu

240

Pro

Lys

Val

Asp

Tyr

320

Asp

Leu

Arg



355

Pro Gln

370

Glu

Asn Gln Vval

385

Ile Ala Val

Thr Thr Pro

Thr
435

Lys Leu

Ser Val

450

Cys

Leu Ser Leu

465

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

66
1413
DNA

<220>
<223>

<400> 66
atgaaacacc

gtgcagctgg
tgcaaggcct
ggacagggac
cagaaattcc
gaactgagca

ggcggattcg

Val Tyr

Ser Leu

Thr

Thr

Leu
375

Cys

390

Glu Trp

405

Pro val

420

Val Asp

His

Met

Ser Pro

Glu

Leu

Lys

Glu

Gly

Ser

Asp

Ser

Ala

455

Lys

470

tgtggttctt
ttcagtctgg
ctggctacac
ttgaatggat
agggcagagt
gcctgagaag

ctggcggcta

Artificial Sequence

360

Pro

Leu

Asn

Ser

Arg

440

Leu

Pro

Val

Gly

Asp

425

Trp

His

57

Ser

Lys

Gln

410

Gly

Gln

Asn

Arg

Gly

395

Pro

Ser

Gln

His

Glu

380

Phe

Glu

Phe

Gly

Tyr
460

365

Glu

Tyr

Asn

Phe

Asn

445

Thr

Met

Pro

Asn

Leu

430

Val

Gln

Thr Lys

Ser Asp

400

Tyr
415

Lys
Tyr Ser
Phe

Ser

Lys Ser

nucleotide sequence of hH@1lA heavy chain full-length

cctcctgetg gtggeagete ccagatgggt getgagegaa

cgccgaagtg aaaaagcctg

attcacccgg aacttcatgc

gggctggatc tatcccggeg

gaccatcacc gccgacacct

cgaggacacc gccgtgtact

ctttgatttt tggggccagg

gecgectetgt

actgggtccg

acggcgagac

ctacaagcac

attgtgccag

gcaccctggt

gaaggtgtcc
acaggctcca
agagtacgcc
cgcctacatg
aggcgtgtac

caccgtgagc

60

120

180

240

300

360

420



tcagcctcca
ggcggcacag
agctggaact
tcaggactct
acctacatct
cccaaatctt
ggaccctcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaagceca
gagatgacca
atcgccgtgg
gtgctggact
tggcagcagg
acccagaaga
<210> 67

<211> 471
<212> PRT
<213>

220>
<223>

<4008> 67

ccaagggccc
ccgeectggg
caggecgccct
actccctcag
gcaacgtgaa
gtgacaaaac
tcttectett
catgegtggt
acggcgtgga
accgggtget
agtgcaaggt
aaggccagcc
agaaccaggt
agtgggagag
ccgacggcetc
gcaacgtctt

gcctcteect

aagcgtcttc
ctgectggtce
gaccagcggce
cagcgtggteg
tcacaagccc
tcacacatgce
ccccccaaaa
ggtggacgtg
ggtgcataat
cagcgtcctc
ctccaacaaa
ccgggaacca
cagcctgacc
caatggccag
cttcttcctc
ctcatgctcec

gtctcccgge

Artificial Sequence

58

cccectggeac
aaggactact
gtgcacacct
accgtgccect
agcaacacca
ccaccctgcec
cccaaggaca
agccacgaag
gccaagacaa
accgtcctge
gcccteccag
caggtgtaca
tgcctggtcea
cccgagaaca
tacagcaagc
gtgatgcatg

aaa

cctcctecaa
tccececgaacc
tcececgetgt
ccagcagctt
aggtggacaa
cagcacctga
ccctcatgat
accctgaggt
agccccggga
accaggactg
cccccatega
ccctgecccec
aaggcttcta
actacaagac
tcaccgtgga

aggctctgea

gagcacctct
cgtgaccgtg
cctgcagtcc
gggcacccag
gagagttgag
ageegegess
ctcceggacc
caagttcaac
ggagcagtac
gctgaatggce
gaaaaccatc
atcccgggag
tcccagegac
cacccctccc
caagagcagg

caaccactac

amino acid sequence of hH11A heavy chain full-length

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1

5

10

15

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

20

25

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

480

540

600

660

720

780

840

900

260

1020

1080

1140

1200

1260

1320

1386

1413



Thr

Glu

65

Gln

Thr

Tyr

Asp

Lys

145

Gly

Pro

Thr

Val

Asn

225

Pro

Arg

50

Trp

Lys

Ala

Tyr

Phe

136

Gly

Gly

Val

Phe

Val

210

Val

Lys

35

Asn

Met

Phe

Tyr

Cys

115

Trp

Pro

Thr

Thr

Pro

195

Thr

Asn

Ser

Phe

Gly

Gln

Met

100

Ala

Gly

Ser

Ala

Val

180

Ala

Val

His

Cys

Met

Trp

Gly

85

Glu

Arg

Gln

val

Ala

165

Ser

val

Pro

Lys

Asp
245

His

Ile

70

Arg

Leu

Gly

Gly

Phe

150

Leu

Trp

Leu

Ser

Pro

236

Lys

Trp

55

Ala

val

Ser

Val

Thr

135

Pro

Gly

Asn

Gln

Ser

215

Ser

Thr

40

val

Pro

Thr

Ser

Tyr

120

Leu

Leu

Cys

Ser

Ser

200

Ser

Asn

His

Arg

Gly

Ile

Leu

105

Gly

Val

Ala

Leu

Gly

185

Ser

Leu

Thr

Thr

59

Gln

Asp

Thr

20

Arg

Gly

Thr

Pro

val

170

Ala

Gly

Gly

Lys

Cys
250

Ala

Gly

75

Ala

Ser

Phe

Val

Ser

155

Lys

Leu

Leu

Thr

Val

235

Pro

Pro

60

Glu

Asp

Glu

Ala

Ser

140

Ser

Asp

Thr

Tyr

Gln

220

Asp

Pro

45

Gly

Thr

Thr

Asp

Gly

125

Ser

Lys

Tyr

Ser

Ser

205

Thr

Lys

Cys

Gln

Glu

Ser

Thr

110

Gly

Ala

Ser

Phe

Gly

190

Leu

Tyr

Arg

Pro

Gly

Tyr

Thr

95

Ala

Tyr

Ser

Thr

Pro

175

Val

Ser

Ile

Val

Ala
255

Leu

Ala

80

Ser

Val

Phe

Thr

Ser

160

Glu

His

Ser

Cys

Glu

240

Pro



Glu

Asp

Asp

Gly

305

Asn

Trp

Pro

Glu

Asn

385

Ile

Thr

Lys

Cys

Leu

Ala

Thr

Val

290

Val

Ser

Leu

Ala

Pro

370

Gln

Ala

Thr

Leu

Ser

450

Ser

Ala

Leu

275

Ser

Glu

Thr

Asn

Pro

355

Gln

Val

val

Pro

Thr

435

vVal

Leu

Gly

260

Met

His

Val

Tyr

Gly

340

Ile

Val

Ser

Glu

Pro

420

Val

Met

Ser

Gly

Ile

Glu

His

Arg

325

Lys

Glu

Tyr

Leu

Trp

405

Val

Asp

His

Pro

Pro

Ser

Asp

Asn

310

Val

Glu

Lys

Thr

Thr

390

Glu

Leu

Lys

Glu

Gly

Ser

Arg

Pro

295

Ala

val

Tyr

Thr

Leu

375

Cys

Ser

Asp

Ser

Ala

455

Lys

Val

Thr

280

Glu

Lys

Ser

Lys

Ile

360

Pro

Leu

Asn

Ser

Arg

440

Leu

Phe

265

Pro

val

Thr

val

Cys

345

Ser

Pro

val

Gly

Asp

425

Trp

His

60

Leu

Glu

Lys

Lys

Leu

330

Lys

Lys

Ser

Lys

Gln

410

Gly

Gln

Asn

Phe

Val

Phe

Pro

315

Thr

val

Ala

Arg

Gly

395

Pro

Ser

Gln

His

Pro

Thr

Asn

300

Arg

val

Ser

Lys

Glu

380

Phe

Glu

Phe

Gly

Tyr
460

Pro

Cys

285

Trp

Glu

Leu

Asn

Gly

365

Glu

Tyr

Asn

Phe

Asn

445

Thr

Lys

270

val

Tyr

Glu

His

Lys

350

Gln

Met

Pro

Asn

Leu

430

val

Gln

Pro

Val

val

Gln

Gln

335

Ala

Pro

Thr

Ser

Tyr

415

Tyr

Phe

Lys

Lys

Val

Asp

Tyr

320

Asp

Leu

Arg

Lys

Asp

400

Lys

Ser

Ser

Ser



465

<216>
<211>
<212>
<213>

68
1413
DNA

<220>
<223>

<400> 68
atgaaacacc

gtgcagectgg
tgcaaggect
ggacagggac
cagaaattcc
gaactgagca
ggcggattceg
tcagcctcca
ggcggeacag
agctggaact
tcaggactct
acctacatct
cccaaatctt
ggaccctcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaagcca
gagatgacca

atcgcegtgg

470

tgtggttett
ttcagtctgg
ctggctacac
ttgaatggat
agggcagagt
gcctgagaag
ctggcggcta
ccaagggccc
ccgeeectggg
caggcgccct
actccctcag
gcaacgtgaa
gtgacaaaac
tecttectett
catgcgtggt
acggcgtgga
accgggtggt
agtgcaaggt
aaggccagcc

agaaccaggt

agtgggagag

Artificial Sequence

cctecctgetg
cgccgaagtg
attcacccgg
gggatggatt
gaccatcacc
cgaggacacc
ctttgatttt
aagcgtettc
ctgectggtc
gaccagcggc
cagegtggtg
tcacaagccc
tcacacatgc
ccccccaaaa
ggtggacgtg
ggtgcataat
cagegtectc
ctccaacaaa
ccgggaacca
cagcctgacc

caatggccag

61

gtggcagctc
aaaaagcctg
aacttcatgc
gctecceggeg
gcecgacacct
gcegtgtact
tggggecagg
cccctggceac
aaggactact
gtgcacacct
accgtgeect
agcaacacca
ccaccctgec
cccaaggaca
agccacgaag
gccaagacaa
accgtectgce
gececteccag
caggtgtaca
tgcctggtca

cccgagaaca

ccagatgggt
gecgectetgt
actgggtccg
acggcgagac
ctacaagcac
attgtgccag
gcaccctggt
cctcctecaa
tccccgaacce
tecceegetgt
ccagcagctt
aggtggacaa
cagcacctga
ccctcatgat
accctgaggt
agccccggga
accaggactg
cccccatega
cecetgeececc
aaggcttcta

actacaagac

nucleotide sequence of hH11A heavy chain full-length

gctgagcgaa
gaaggtgtcc
acaggctcca
agagtacgcc
cgcctacatg
aggcgtgtac
caccgtgagc
gagcacctct
cgtgaccgtg
cctgeagtcc
gggcacccag
gagagttgag
agccgegees
ctcccggacc
caagttcaac
ggagcagtac
gctgaatggc
gaaaaccatc
atcccgggag
tcccagegac

cacccctecc

60

120

186

240

300

360

420

480

540

600

660

720

780

840

900

960

16020

1080

1140

1200

1260



62

gtgctggact ccgacggete cttcttccte tacagcaage tcaccgtgga caagagcagg 1320
tggcagcagg gcaacgtctt ctcatgctcc gtgatgcatg aggctctgeca caaccactac 1380
acccagaaga gecctctcect gtctcccgge aaa 1413
<216> 69

<211> 471

<212> PRT

<213> Artificial Sequence

<220>
<223> amino acid sequence of hH31A heavy chain full-length

<400> 69

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp
1 5 10 15

Val Leu Ser Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Arg Asn Phe Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu

Glu Trp Met Gly Trp Ile Tyr Pro Gly Asp Gly Glu Thr Glu Tyr Ala
65 70 75 80

Ser Lys Phe Gln Gly Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Ser
85 %0 95

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
100 1e5 110

Tyr Tyr Cys Ala Arg Gly Val Tyr Gly Gly Ala Ala Gly Gly Tyr Phe
115 120 125

Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr
130 135 140

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



145

Gly

Pro

Thr

Val

Asn

225

Pro

Glu

Asp

Asp

Gly

3085

Asn

Trp

Pro

Gly

Val

Phe

Val

210

val

Lys

Ala

Thr

Val

290

Val

Ser

Leu

Ala

Thr

Thr

Pro

195

Thr

Asn

Ser

Ala

Leu

275

Ser

Glu

Thr

Asn

Pro
355

Ala

Val

180

Ala

Val

His

Cys

Gly

260

Met

His

Val

Tyr

Gly

340

Ile

Ala

165

Ser

Val

Pro

Lys

Asp

245

Gly

Ile

Glu

His

Arg

325

Lys

Glu

150

Leu

Trp

Leu

Ser

Pro

230

Lys

Pro

Ser

Asp

Asn

310

Val

Glu

Lys

Gly

Asn

Gln

Ser

215

Ser

Thr

Ser

Arg

Pro

295

Ala

val

Tyr

Thr

Cys

Ser

Ser

200

Ser

Asn

His

val

Thr

280

Glu

Lys

Ser

Lys

Ile
360

Leu

Gly

185

Ser

Leu

Thr

Thr

Phe

265

Pro

Val

Thr

Val

Cys

345

Ser

63

Val

170

Ala

Gly

Gly

Lys

Cys

250

Leu

Glu

Lys

Lys

Leu

330

Lys

Lys

155

Lys

Leu

Leu

Thr

val

235

Pro

Phe

val

Phe

Pro

315

Thr

val

Ala

Asp

Thr

Tyr

Gln

220

Asp

Pro

Pro

Thr

Asn

300

Arg

Val

Ser

Lys

Tyr

Ser

Ser

205

Thr

Lys

Cys

Pro

Cys

285

Trp

Glu

Leu

Asn

Gly
365

Phe

Gly

190

Leu

Tyr

Arg

Pro

Lys

270

Val

Tyr

Glu

His

Lys

350

Gln

Pro

175

Val

Ser

Ile

Val

Ala

255

Pro

Val

Val

Gln

Gln

335

Ala

Pro

160

Glu

His

Ser

Cys

Glu

240

Pro

Lys

Val

Asp

Tyr

320

Asp

Leu

Arg



Glu Pro Gln

370

Asn Gln Val

385

Ile Ala Val

Thr Thr Pro

Thr
435

Lys Leu

Ser Vval

450

Cys

Leu Ser Leu

465

70
1413
DNA

<21e>
<211>
<212>
<213>

<220>
<223>

<400> 70
atgaaacacc

gtgcagctgg
tgcaaggect
ggacagggac
agcaaatttc
gaactgagca
ggcggagecg

tcagcctcca

val Tyr

Ser Leu

Thr

Thr

Leu Pro

375

Cys Leu

390

Glu Trp

405

Pro Val

420

Val Asp

His

Met

Ser Pro

Glu

Leu

Lys

Glu

Gly

Ser Asn

Asp Ser

Pro

Val

Gly

Asp

64
Ser

Arg

Gly
395

Lys

Gln
410

Pro

Gly Ser

425

Ser Arg

440

Ala
455

Leu

Lys

470

tgtggttctt
ttcagtctgg
ctggctacac
ttgaatggat
agggcagagt
gcctgagaag
ctggeggceta

ccaagggccc

Artificial Sequence

cctectgetg
cgccgaagtg
attcacccgg
gggctggatc
gaccatcacc
cgaggacacc
ctttgatttt

aagcgtcttc

Trp

His

Gln Gln

Asn His

gtggcagctc
aaaaagcctg
aacttcatgc
tatcccggeg
gccgacacct
gcecgtgtact
tggggccagg

cccctggeac

Glu Glu

380

Met

Phe Tyr Pro

Glu Asn Asn

Phe Phe Leu

430

Asn Val

445

Gly

Tyr Thr Gln

460

ccagatgggt
gegectetgt
actgggtccg
acggcgagac
ctacaagcac
attgtgccag
gcaccctggt

cctectccaa

Thr Lys

Ser Asp

400

Tyr Lys

415

Tyr Ser

Phe

Ser

Lys Ser

nucleotide sequence of hH31A heavy chain full-length

gctgagcgaa
gaaggtgtcc
acaggctcca
agagtacgcc
cgcctacatg
aggcgtttac
caccgtgagc

gagcacctct

60

120

180

240

300

360

420

480



ggcggcacag
agctggaact
tcaggactct
acctacatct
cccaaatctt
ggaccctcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaagcca
gagatgacca
atcgccgtgg
gtgectggact
tggcagcagg
acccagaaga
<218>
<211>

<212>
<213>

71

DNA

<220>
223>

1137

ccgecectggg

caggcgccct
actccctcag
gcaacgtgaa
gtgacaaaac
tcttectcett
catgcgtggt
acggcgtgga
accgggtgst
agtgcaaggt
aaggccagcc
agaaccaggt
agtgggagag
ccgacggcetce
gcaacgtctt

gcctcteect

ctgeetggtc
gaccagceggc
cagcgtggtg
tcacaagccc
tcacacatgc
ccccccaaaa
ggtggacgtg
ggtgcataat
cagcgtcctc
ctccaacaaa
ccgggaacca
cagcctgacc
caatggccag
cttcttcectce
ctcatgctcc

gtctccegge

Artificial Sequence

65

aaggactact
gtgcacacct
accgtgeccect
agcaacacca
ccaccctgcec
cccaaggaca
agccacgaag
gccaagacaa
accgtectge
gecctceccag
caggtgtaca
tgecctggtcea
cccgagaaca
tacagcaagc
gtgatgcatg

daa

tcccecgaacc
tcceccgetgt
ccagcagcett
aggtggacaa
cagcacctga
ccctcatgat
accctgaggt
agccccggga
accaggactg
cccccatega
ccectgecccc
aaggcttcta
actacaagac
tcaccgtgga

aggctctgca

cgtgaccgtg
cctgecagtcc
gggcacccag
gagagtigag
ageegegeges
ctcceggacc
caagttcaac
ggagcagtac
gctgaatggce
gaaaaccatc
atcccgggag
tcccagcegac
cacccctecc
caagagcagg

caaccactac

chain signal sequence and human IgGl LALA constant region

<400> 71
ccagcctccg

agctcccaga
aagggcccaa
gcectgggct
ggcgecctga

tccctcagea

gactctagag
tgggtgctga
gegtcttecc
gcctggtcaa
ccageggegt

gegtggtgac

ccaccatgaa
gccaggtgcea
cctggcaccc
ggactacttc
gcacaccttc

cgtgeccectcec

acacctgtgg ttcttcctcc tgectggtggc

attgtgcagg cggttagctc

tcctccaaga
cccgaacccg

cccgetgtcec

gcacctctgg
tgaccgtgag

tgcagtcctc

agcagcttgg gcacccagac

agcctecacc
cggcacagcc
ctggaactca
aggactctac

ctacatctgc

540

600

660

720

780

840

200

260

1020

1080

1140

1200

1260

1320

1380

1413

DNA comprising DNA sequence coding for amino acid for human heavy

60

120

180

240

300

360



aacgtgaatc
gacaaaactc
ttectcttcec
tgcgtggteg
ggcgtggagg
cgggtggtca
tgcaaggtct
ggccageccc
aaccaggtca
tgggagagca
gacggctcct
aacgtcttct
ctctccctgt
<210>
<211>

<212>
<213>

72
234
PRT

<220>
<223>

<220>
<221>
<223>

<400> 72

acaagcccag
acacatgccc
ccccaaaacc
tggacgtgag
tgcataatgce
gcgtectcac
ccaacaaagc
gggaaccaca
gcctgacctg
atggccagcc
tcttectcta
catgctccgt

ctcceggeaa

MISC_FEATURE
amino acid sequence of anti-LPS antibody (h#1G5-H1iL1) light chain

caacaccaag
accctgccca
caaggacacc
ccacgaagac
caagacaaag
cgtcctgcac
cctecccagec
ggtgtacacc
cctggtcaaa
cgagaacaac
cagcaagctc
gatgcatgag

atgagatatc

Artificial Sequence

humanized antibody

66

gtggacaaga
gcacctgaag
ctcatgatct
cctgaggtca
ccccgggags

caggactggc

cccatcgaga
ctgceccccat
ggcttctatce
tacaagacca
accgtggaca
gctctgcaca

gggecegttt

gagttgagcc
ccgegegees
cccggacccce
agttcaactg
agcagtacaa
tgaatggcaa
aaaccatctc
cccgggagga
ccagcgacat
ccecteecegt
agagcaggtg

accactacac

adaCggegga

caaatcttgt
accctcagtc
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagccaaa
gatgaccaag
cgeegtggag
gctggactcc
gcagcagggc
ccagaagagc

ggctaac

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser

1

5

10

15

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

20

25

30

Val Ser Leu Gly Glu Arg Ala Thr Ile Asn Cys Lys Ala Ser Glu Asn

35

40

45

420

480

540

600

660

720

780

840

%00

960

1620

1080

1137



Val

Lys

65

Arg

Ser

Ser

Thr

Leu

145

Pro

Gly

Tyr

His

val
225

Gly

50

Leu

Phe

Leu

Tyr

val

130

Lys

Arg

Asn

Ser

Lys

210

Thr

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

Asn

Leu

Ser

Gln

Pro

115

Ala

Ser

Glu

Ser

Leu

195

Val

Lys

73
474
PRT

Ser

Ile

Gly

Ala

100

Tyr

Ala

Gly

Ala

Gln

180

Ser

Tyr

Ser

val

Tyr

Ser

85

Glu

Thr

Pro

Thr

Lys

165

Glu

Ser

Ala

Phe

Ser

Gly

70

Gly

Asp

Phe

Ser

Ala

150

Val

Ser

Thr

Cys

Asn
230

Trp

55

Ala

Ser

val

Gly

Val

135

Ser

Gln

Val

Leu

Glu

215

Arg

Artificial Sequence

Tyr

Ser

Gly

Ala

Gln

120

Phe

val

Trp

Thr

Thr

200

Val

Gly

Gln

Asn

Thr

Val

105

Gly

Ile

Val

Lys

Glu

185

Leu

Thr

Glu

67

Gln

Arg

Asp

Tyr

Thr

Phe

Cys

Val

170

Gln

Ser

His

Cys

Lys

Tyr

75

Phe

Tyr

Lys

Pro

Leu

155

Asp

Asp

Lys

Gln

Pro

60

Thr

Thr

Cys

Val

Pro

140

Leu

Asn

Ser

Ala

Gly
220

Gly

Gly

Leu

Gly

Glu

125

Ser

Asn

Ala

Lys

Asp

205

Leu

Gln

val

Thr

Gln

110

Ile

Asp

Asn

Leu

Asp

190

Tyr

Ser

Pro

Pro

Ile

95

Ser

Lys

Glu

Phe

Gln

175

Ser

Glu

Ser

Pro

Asp

80

Ser

Tyr

Arg

Gln

Tyr

160

Ser

Thr

Lys

Pro



68

<220>
<223> humanized antibody

<220>
<221> MISC_FEATURE
<223> amino acid sequence of anti-LPS antibody (h#1G5-H1L1) heavy chain

<400> 73
Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp
1 5 10 15

Val Leu Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

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

Glu Trp Met Gly Asn Ile Tyr Pro Gly Ser Ser Ser Ile Asn Tyr Asn
65 70 75 80

Glu Lys Phe Lys Ser Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Ser
85 920 95

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Thr Ile Tyr Asn Tyr Gly Ser Ser Gly Tyr Asn
115 120 125

Tyr Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
130 135 140

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
145 150 155 160

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
165 170 175



Phe

Gly

Leu

Tyr

225

Arg

Pro

Lys

val

Tyr

365

Glu

His

Lys

Gln

Met
385

Pro

Val

Ser

210

Ile

Val

Ala

Pro

Val

290

Val

Gln

Gln

Ala

Pro

370

Thr

Glu

His

195

Ser

Cys

Glu

Pro

Lys

275

Val

Asp

Tyr

Asp

Leu

355

Arg

Lys

Pro

180

Thr

Val

Asn

Pro

Glu

260

Asp

Asp

Gly

Asn

Trp

340

Pro

Glu

Asn

Val

Phe

Val

Val

Lys

245

Leu

Thr

Val

val

Ser

325

Leu

Ala

Pro

Gln

Thr

Pro

Thr

Asn

230

Ser

Leu

Leu

Ser

Glu

316

Thr

Asn

Pro

Gln

Val
390

Val

Ala

Val

215

His

Cys

Gly

Met

His

295

Val

Tyr

Gly

Ile

val

375

Ser

Ser

Val

200

Pro

Lys

Asp

Gly

Ile

280

Glu

His

Arg

Lys

Glu

360

Tyr

Leu

Trp

185

Leu

Ser

Pro

Lys

Pro

265

Ser

Asp

Asn

Val

Glu

345

Lys

Thr

Thr

Asn

Gln

Ser

Ser

Thr

256

Ser

Arg

Pro

Ala

val

330

Tyr

Thr

Leu

Cys

69

Ser

Ser

Ser

Asn

235

His

Val

Thr

Glu

Lys

315

Ser

Lys

Ile

Pro

Leu
395

Gly

Ser

Leu

220

Thr

Thr

Phe

Pro

val

300

Thr

Val

Cys

Ser

Pro

380

Val

Ala

Gly

205

Gly

Lys

Cys

Leu

Glu

285

Lys

Lys

Leu

Lys

Lys

365

Ser

Lys

Leu

190

Leu

Thr

Val

Pro

Phe

270

Val

Phe

Pro

Thr

Val

350

Ala

Arg

Gly

Thr

Tyr

Gln

Asp

Pro

255

Pro

Thr

Asn

Arg

val

335

Ser

Lys

Glu

Phe

Ser

Ser

Thr

Lys

240

Cys

Pro

Cys

Trp

Glu

320

Leu

Asn

Gly

Glu

Tyr
400



Pro Ser

Asn Tyr

Leu Tyr

Val Phe

450

Gln Lys
465

Asp

Lys

Ser

435

Ser

Ser

Ile Ala
405

Thr Thr

420

Lys Leu

Cys Ser

Leu Ser

Vval

Pro

Thr

Val

Leu
476

Glu

Pro

Val

Met

455

Ser

Trp Glu

Val Leu
425

Asp Lys
449

His Glu

Pro Gly

70

Ser Asn Gly Gln Pro Glu Asn
410 415

Asp Ser Asp Gly Ser Phe Phe
430

Ser Arg Trp Gln Gln Gly Asn
445

Ala Leu His Asn His Tyr Thr
460

Lys



