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<160> 88
<170> Patentln version
<210> 1
<211> 107
<212> PRT
<213> Mus musculus
<400> 1
Gln Val Val Leu Thr
1 5
Glu Lys Val Thr Met
20
Asn Trp Tyr Gln Gln
35
Asp Ser Ser Lys Leu
50
Gly Ser Gly Thr Ser
65
Asp Ala Ala Thr Tyr
85
Phe Gly Gly Gly Thr
100
<210> 2
<211> 321
<212> DNA
<213> Mus musculus
<400> 2
caggtggtge
atgacct

SEQUENCE LISTING

Ser

Cys

Ser

Ser

55

Cys

Leu

Pro

Ser

Gly

40

Gly

Gln

Gln

Ala

Ala

25

Thr

Val

Thr

Gin

Ile
105

Ile

10

Ser

Pro

Ile

Trp

Thx

Met

Pro

Ala

Ser

75

Ser

Arg

tgacccagtc ccceccgecate atgtecgect

gct ccgectecte cteegtgtee tacatgaact

Ser

Ser

Lys

Arg
60

tcececggega gaaagtgaca

ggtatcagca gaagtcegge

Ala

Val

Arg

45

Phe

Met

Asn

Phe

Ser

30

Trp

Ser

Glu

Pro

Pro

15

Tyxr

ITle

Gly

Thr

Pro
95

Gly

Met

Tyr

Ser

Glu

80

Thr

60

120



acctececcca

ttctectgget
gacgeccgeca
accaagctge
<210> 3

<211> 121
<212> PRT
<213> Mus
<400> 3

Gln Val Gln
1
Val

Ser Lys

Thr His

35

Met

Gly Tyr Ile

50

Lys
65

Asp Lys

Met Gln Leu

Ala Ser Pro

Gln Thr

115

Gly

<210> 4

<211> 363
<212> DNA
<213> Mus

<400> 4
caggtgcage

tectgcaagg
cctggacagy
aaccagaagt
atgcagectat
gtgcactacg

tee

agcggtyggat ctacgactcc tccaagcetgg cctceccggegt gececcgecaga

cecggetecgyg caccagetac tceectgacca tcetectecat ggaaaccgag

cctactactg ccagcagtgg tccecggaacce ccectacctt cggeggagge

agatcaccag

musculus

Leu Gln G

Met
20

Ser
Trp Val
Asn Pro
Ala Thr

Ser
85

Ser

Gln
100

Val

Leu Val

musculus

tgcagcagtc
cctecggeta
gcetggaaty
tcaaggacaa
ccteecctgac

actacaacgy

1n

Cys

Lys

Ser

Leu

70

Leu

His

Thr

a

Gly

Lys Ala

Gln Axg

Ser Ala

55

Thr Ala

Thr Ser

Tyr Asp

Val Ser

120

tggcgcegag
caccttcacce
gatcggcetac
ggccaccctyg
ctecegaggac

cttcecectac

Ala Glu

10

Leu

Ser
25

Gly Tyr

Pro Gly Gln

Tyr Thr Asn

Ser
75

Asp

Glu Asp Ser

90
Tyr Asn
105

Gly

Ser

ctggccagac
cggtecacca
atcaacccet
accgccgaca
tcegeegtgt

tggggccagyg

Ala Arg Pro

Thr Phe Thr

30
Leu Glu
45

Gly

Tyr Asn Gln

60

Ser Ser Thr

Ala Val Tyr

Phe Pro Tyr

110

ctggecgecte
tgcactgggt
ccagcgecta
agtcctecag
actactgcge

gcaccctggt

Gly Ala
15

Arg Ser

Trp I

Lys Phe

Ala Tyr

80

Tyr
95

Cys

Trp Gly

cgtgaagatyg
gaaacagcgyg
caccaactac
caccgectac
ctceececay

gacagtgtce

180

240

300

321

60

120

180

240

300

360

363



<210> 5

<211> 110
<212> PRT
<213> Mus musculus
<400> 5
Gln Ala Val Val Thr Gln Glu Ser Ala Leu Thr
1 5 10
Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly
20 25
Asn Tyr Ala Asn Trp Val Gln Glu Lys Pro Asp
35 40
Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Gly
50 55
Ser Gly Ser Leu Ile Gly Asp Lys Ala Ala Leu
65 70 75
Gln Thr Glu Asp Glu Ala Ile Tyr Phe Cys Ala
85 90
Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr
100 105
<210> 6
<211i> 330
<212> DNaA
<213> Mus musculus
<400> 6
caggceegtgg tgacacagga gtcagetctg accacatcecce
acctgecagat ccagcactgg agcagtgact acctctaact
aagcccgace acctgttcac tgggctgatc ggeggaacca
cctgceeggt tttetggeag tetgatcgga gacaaggecg
cagacagagg atgaagctat ttacttctgt gcactgtggt
gggggtggca ccaaactgac agtgctggga
<210> 7
<2il> 125
<212> PRT
<213> Mus musculus
<400> 7

Thr Ser

Ala Val

30

Leu
45

His

Val
60

Pro

Thr Ile

Leu

Val Leu

caggcgaaac
acgctaattg
acaaaagggc
ctetgacaat

atagcaatct

Pro

Thr

Phe

Ala

Thr

Tyr

Gly Glu

15

Thr Ser

Thr Gly
Arg Phe

Ala
80

Gly

Ser Asn

95

Gly
110

agtgactcetyg
ggtgcaggag
accecggtgty
tactggcgece

gtgggtgttt

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

4
£

5

10

15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr

20

25

30

60

120

180

240

3¢0

330



Ala Met Asn

35

Ala Arg Ile

50
Ser Val
65

Lys

Leu Tyr Leu

Cys Val

Tyr Trp

115
<210> 8
<211> 375
<212> DNA
<213> Mus

<400> 8
gaggtgaagce

tcetgegeayg
cctyggecaagy
tactatgcceg
ctgtatctge
cacggtaact
gtgactgtgt
<210> 9

<211> 218
<212> PRT

<213> Homo

<400> 9

Pro Ala Pro

1

Lys Pro Lys

Val Val val
35

Tyr Val Asp

50

Glu Gin Tyr

65

Trp Val

Arg Ser

Asp Arg

70

Met
85

Gln As

Arg His Gl

100

Gly Gln Gl

musculus

tgctggaaag
cctceggett
gcetggagty
actctgtgaa
agatgaacaa
tcggcaattc

cttce

sapiens

Glu Leu
5

Asp Thr
20

Asp Val

Gly Val

Asn Ser
70

Arg

Lys

Phe

Leu

Leu

Ser

Glu

Thr

Ala
40

Gln

Tyxr Asn

35

Thr Ile

n Asn Leu
y Asn Phe

Leu
120

vy Thr

cggeggagga
cacctttaac
ggtggcaagy
ggatagattc
tctgaaaact

ttacgtgtet

Gly Gly

Met Ile

Glu
40

His
Val |
55

Tyr Arg

Asn

Prc Gly Lys

Tyr Ala

Ser Arg Asp

75

Thr
90

Lys Glu

Gly Asn Ser

105

Val Thr Val

ctggtgcage
acatacgcta
atcaggtcca
acaatcagtc
gaagacaccg

tggtttgett

Ser Val

10

Pro

Ser Thr

25

Arg

Asp Pro Glu

Asn Ala Lys

Val Val Ser

75

Leu Glu

45

Gly

Thr
60

Tyr

Asp Ser Gln

Asp Thr Ala

Val Ser

110

Tyr

Ala
125

Ser

caaagggatc
tgaattggot
agtacaacaa
gecgacgatte
ccatgtacta

attggggaca

Phe Leu Phe

Glu Val

30
Val

Lys Phe

Pro

Lys

Leu Thr

Trp Val
Ala Asp
ser Ile

80

Met Tyr
95

Trp Phe

actgaaactyg
gcgacaggca
ttatgcaacc
ccagagecatt
ttgtgtgcgé

ggggacactg

Pro

Thr Cys

Asn Trp

Arg Glu

Val Leu

80

60

120

180

240

300

360

375



His Gln

Lys Ala

Gln Pro

Met Thy

130

Pro Ser
145

Asn Tyr
Leu Tyr
Val Phe
Gln Lys
210
<210>
<211>
<212>
<213>
<220>
<223>
<400>

Asp Ile
1

Asp Arg

Asn Trp

Asp Ser

50

Gly Ser
65

Asp Phe

Asp Trp
Leu Pro
100

Arg Glu
115

Lys Asn

Asp Ile

Lys Thr

Ser Lys
180

Sar Cys
195

Ser Leu
10

106
PRT

Leu

85

Pro

Gln

Ala

Thr

165

Leu

Ser

Sexr

Asn
Pro
Gln
Val
Val
}50
Pro
Thr

Val

Leu

Gly I

Ile

Val

Ser

135

Glu

Pro

Val

Met

Ser
215

Artificial Sequence

Glu

Tyr

120

Leu

Trp

Val

Asp

His

200

Pro

Amino Acid Sequence of H

Variant 1

10

Gln Met

Val Thr
20

Tyr Gln
35
Ser Lys

Gly Thr

Ala Thr

Phe Gly Gly Gly

100

Thr

Ile

Gln

Leu

Glu

Tyxr

85

Thr

Thr

Lys

Ala

Phe

70

Tyr

Lys

Ser

Cys 8

Pro

Ser

55

Thr

Cys

Val

Pro

Gly
40

Gly
Leu

Gln

Glu

Glu

Lys

105

Thr

Thr

Glu

Leu

Lys

185

Glu

Gly

Ala

25

Lys

Val

Thr

Gln

Ile
105

Tyr

90

Thr

Leu

Cys

Ser

Asp

170
Ser

Ala

Lys

unanized

Ser

10

Ser

Ala

Pro

Ile

Trp
90

Lys

Lys

Ile

Pro

Asn
155
Ser

Arg

Leu

Cys

Ser

Pro

Val

140

Gly

Lys

Lys

Ser

125

Lys

Gln

Gly

Gln

Asn
205

Val

Ala

110

Arg

Gly

Pro

Ser

Gln

190

His

Ser
S5

Lys
Glu
Phe
Glu
Phe
175

Gly

Tyr

mAbl Variable Light

Leu

Ser

Pro

Ser

Ser

75

Ser

Ser

Ser

Lys

Arg

60

Ser

Arg

Ala

Val

Arg

45

Phe

Leu

Asn

Ser

Ser

30

Leu

Gln

Pro

Val

15

Tyr

Ile

Gly

Pro

Pro
95

Asn

Gly

Glu

Tyr

Asn

160

Phe

Asn

Thr

Chain

Gly

Met

Tyr

Ser

Glu

80

Thr



<210> 11

<211> 318
<212> DNA
<213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized mAb2 Variable Light
Chain Variant 1
<400> 11
gacatccaga tgacccagtc ccccectecage ctgtecgect ctgtgggecga cagagtgaca
atcacctgtt ccgecagete ctecgtgtee tacatgaact ggtatcagea gaagcoccecggce
aaggccccca ageggetgat ctacgactee tecaagetgg cctocggegt goectecaga
ttecteegget ctggctecgyg caccgagtte accctgacca tetccagect geageccgag
gacttcgeca cctactactyg ccageagtgg tcecggaacce ccectacctt cggeggagygc
accaaggtgyg aaatcaag
<210> 12
<211> 106
<212> PRT
<213> Artificial Sequence
<220>
<223> Amino Acid Sequence of Humanized mAbl Variable Light Chain
Variant 2 (mAbl LC-2)
<400> 12
Asp Val Val Met Thr Gln Ser Pro Ala Ile Met Ser Ala Phe Pro Gly
1 5 10 15
Glu Lys Val Thr Ile Thr Cys Ser Ala Ser Ser Ser Val Ser Tyr Met
20 25 30
Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Arg Trp Ile Tyr
35 40 45
Asp Ser Ser Lys Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
50 55 60
Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu
65 70 75 80
Asp Phe Ala Thr Tyr Tyr Cys Giln Gln Trp Ser Arg Asn Pro Pro Thr
85 S0 95
Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105
<210> 13
<211> 318
<212> DNA
<213> Artificial Sequence

60

120

180

240

300

318



<220>

<223> Polynucleotide Sequence Encoding Humanized mAb2 Variable Light
Chain Variant 1
<400> 13
gacgtggtga tgacccagtce tccetgccatce atgagtgett tcecccaggcga gaaagtgace 60
attacatgcet ctgcttccag ctctgtgtece tacatgaact ggtatcagca gaagecaggyg 120
aaagcaccca agaggtggat ctacgactec tccaagetgg ccteeggegt gecaagecgg 180
ttctectggta gtggctcagg aaccgagttt actctgacca tttccagect gecagectgaa 240
gatttcgcaa catactattg tcagcagtgyg tccagaaatce cccctacatt tggeggaggs 300
actaaagtygy aaatcaag 318
<210> 14
<211> 121
<212> PRT
<213> Artificial Sequence
<220>
<223> Amino Acid Seguence of Humanized mAbl Variable Heavy Chain
<400> 14
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Sexr Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Serx
20 25 30
Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Giu Trp Ile
35 40 45
Gly Tyr Ile Asn Pro Ser Ser Ala Tyr Thr Asn Tyr Asn Gln Lys Phe
50 55 60
Lys Asp Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Ser Pro Gln Val His Tyxr Asp Tyr Asn Gly Phe Pro Tyr Trp Gly
i00 105 110
Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 15
<211> 363
<212> DNA
<213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized mBb2 Variable Light



Chain Chain

tggtgcagtc
cctecggeta
gactggaatg
tcaaggaccy
ctagcctgeyg

actacaacgg

(h~mAb2 VIL-1)

<400> 15
caggtgcage
tcectgcaagy
ccaggecagyg
aaccagaaat
atggaactgt
gtgcactacg
tce

<210> 16
<211> 110
<212> PRT
<213>
<220>
<L223>
<400> 16

Gln Ala Val Val Thr

5

Leu Thr

Asn Trp
Gly Thr

Leu Leu

Gln

Asn

Gly

tggcgecgaa
caccttcacc
gatcggetac
cgtgaccatce
gagcgaggac

cttececectac

Artificial Sequence

Amino Acid Sequence of Humanized

Glu Pro

Arg Sex

Gln Gln

40

Lys
55

Arqg

Gly Lys

Ala

Ala

gtgaagaaac
cggtceccacca
atcaacccct
accgccgaca
accgeegtat

tggggccagyg

Leu Thr

10
Sexr Thr
25

Gly

Lys Pro Gly

Pro

Trp

Ala Leu

ctggegecte
tgcactgggt
ccagegcecta
agtccaccag
actactgege

gcaccctggt

mAb2 Variable Chain

Val Ser

Ala Val

2
<

Gln Ala

45

Thr
60

Pro

Thr Ile

Pro

Thx

Pro

Ala

Thx

70

Glu
85

Ala

Gly

Chain Variant 1

1
Thr Val Thrx
Asn Tyr Ala
35
Leu Ile Gly
50
Ser Gly Ser
65
Gln Ala Glu
Leu Trp Val
<210> 17
<211i> 330
<212> DNA
<213>
<220>
<223>
<400> 17

Asp

Gly

Artificial Sequence

Tyr

Thr

Tyxr

Lys
185

Cys
90

Leu

(h~-mAb2 VL-1)

75

Ala

Thy

Leu

Val

Trp

Leu

Tyr

- G)
fd
O

cgtgaaggty
gcgacaggcec
caccaactac
caccgecetac
cteeeeecag

gacagtgtcce

Gly Gly

Thr Serx
Arg
Phe

Arg

Ala
80

Gly

Ser Asn

95

Polynucleotide Sequence Encoding Humanized mAb2 Variable Light

Variant 1

50

120

180

240

300

360

363



caggetgtoy tgactcagga gocttcactg accgtgtecce caggeggaac tgtgacccetg
acatgcagat ccagcacagg cgcagtgacc acatctaact acgccaattg gttccageag
aagccaggac aggcaccaag gaccctgatce gggggtacaa acaaaagggce tccctggacce
cctgecacggt tttetggaag tctgctgagge ggaaaggecg ctcetgactat taccggggcea
caggcecegagy acgaagccga ttactattgt getcetgtggt atagcaatct gtgggtgtte
gggggtggca caaaactgac tgtgctggga
<210> 18
<211> 110
<212> PRT
<213> Artificial Sequencs
<220>
<223> Amino Acid Seguence of Humanized mAb2 Variable Chain Variant 2
{h-mAb2 VL-2)
<400> 18
Gln Ala Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly
1 5 10 15
Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser
20 25 30
Asn Tyr Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Thr
35 40 45
Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Trp Thr Pro Ala Arg Phe
50 55 60
Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Ile Thr Gly Ala
65 70 75 80
Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn
85 90 85
Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110
<210> 19
<211> 330
<212> DNA
<213> Artificial Seguencs
<220>
<223> Polynucleotide Sequence Encoding Humanized mAb2 Variable Light
Chain Variant 2 (h-mAb2 VL-2)
<400> 19
caggctgtgg tgactcagga gecttcactyg accgtgtccece caggcggaac tgtgaccctg
acatgcagat ccagcacagg cgcadtgacc acatctaact acgccaattyg ggtgcagecag
aagccaggac aggcaccaag gaccctgatc gggggtacaa acaaaagggce tccctggace

60

120

180

240

300

330

60

120

180



cctgcacggt tttctggaag tctgctggge ggaazaggccyg ctctgactat taccggggea 240
caggcecgagg acgaagecga ttactattgt getctgtggt atageaatct gtgggtgtte 300
gggggtggca caaaactgac tgtgetggga 336
<210> 20
<211> 110
<212> PRT
<213> Artificial Seguence
<220>
<223> Amino Acid Sequence of Humanized mAb2 Variable Chain Variant 3
{h~mAb2 VL-3)}
<400> 20
Gln Ala Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly
1 5 10 15
Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser
20 25 30
Asn Tyr Ala Asn Trp Phe Gln Glu Lys Pro Gly Gln Ala Pro Arg Thr
35 490 45
Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Trp Thr Pro Ala Arg Phe
50 55 60
Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Ile Thr Gly Ala
65 70 75 80
Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn
85 90 95
Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110
<210> 21
<211> 330
<212> DNA
<213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized mAb2 Variable Light
Chain Variant 3 (h-mAb2 VL-3)
<400> 21
caggctgtgy tgactcagga gecttcactg accgtgtcee caggeggaac tgtgaccctg 60
acatgcagat ccagcacagg cgcagtgacc acatctaact acgccaattg gttccaggag 120
aagccaggac aggcaccaag gaccctgate gggggtacaa acaaaaggge tccctggacce 180
cctgcacggt tttctggaag tctgctggge ggaaaggoecyg ctcectgactat taccggggca 240
caggccgagy acgaagcecga ttactattgt getetgtaggt atagcaatet gtgggtgttce 300

-10 -



gggggtggea caaaactgac tgtgetggga

<210> 22
<211> 110
<212> PRT
<213> Artificial Sequence
<220>
<223> Amino Acid Sequence of Humanized mAb2 Variable Chain Variant 4
(h~mAb2 VL-4}
<400> 22
Gln Ala Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly
1 5 10 15
Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser
20 25 30
Asn Tyr Ala Asn Trp Phe Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly
35 40 45
Leu Ile Gly Gly Thr Asn Lys Arg Ala Proc Trp Thr Pro Ala Arg Phe
50 55 60
Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Ile Thr Gly Ala
65 70 75 80
Gln ZAla Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn
85 S0 95
Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110
<210> 23
<211> 330
<212> DNA
<213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized mAb2 Variable Light
Chain Variant 4 {(h-mab2 VL-4)
<400> 23
caggetgtgg tgactcagga geccttcactg accgtgtece caggeggaac tgtgaccctg
acatgcagat ccagcacagg cgcagtygacc acatctaact acgccaattyg gttccagcag
aagccaggac aggecaccaag gggectgatc gggggtacaa acaaaaggge tcecctggacce
cctgcacggt tttctggaag tetgetgoge ggaaaggccg ctcectgactat taccggggca
caggccgagyg acgaagccyga ttactattgt getetgtggt atagcaatet gtgggtgttce
gggggtggca caaaactgac tgtgetggga
<210> 24
<211> 110
<212> PRT

-11-
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<213>

Artificial Sequence

mAb2 Variable Chain

Val Serx

Ala Val

Gln Ala

45

Thr
60

Pro

+3
=y
8}
i
oot
®©

Trp

Val Leu

Ala

Tyr

Gly
15

Thr Ser
Axg Thr
Arg Phe

Ala
80

Gly

Ser
95

Asn

Gly

110

caggeggaac
acgccaattyg
acaaaagggc
ctetgactat

atagcaatct

<220>
<223> Amino Acid Sequence of Humanized
(h-mAb2 VL-5)

<400> 24

Gln Ala Val Val Thr Gln Glu Pro Ser Leu Thr

1 5 10

Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly

20 25
Asn Tyr Ala Asn Trp Val Gln Glu Lys Pro Gly
39 40

Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Trp
50 535

Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu

65 70 75

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ala

85 90
Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr
100 105

<210> 25

<211> 330

<212> DNA

<213> Artificial Sequence

<220>

<223> Polynucleotide Sequence Encoding Humanized mAb2

Chain Variant 5 (h-mAb2 VL-2)

<400> 25

caggcetgtgg tgactcagga gecttcactyg accgtgtecce

acatgcagat ccagcacagg cgcagtgacce acatctaact

aagccaggac aggcaccaaqg gaccctgate gggggtacaa

cctgcacggt tttctggaag tetgeoctggge ggaaaggecg

caggccgagyg acgaagecga ttactattgt getectgtggt

gggdgtggca caaaactgac tgtgctggga

<210> 26

<211> 110

<212Z> PRT

<213> BArtificlal Sequence

<220>

<223>

(h-mAb2 VL-6)

-12 -

Variable Light

tgtgaccctyg
ggtgcaggag
tcectggace

taccggggca

gtgggtgttc

Amino Acid Sequence of Humanized mAb2 Variable Chain Variant 6

Variant 5



<400> 26

Gln Ala val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly
1 5 10 15
Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser
20 25 30
Asn Tyr Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly
35 40 45
Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Trp Thr Pro Ala Arg Phe
50 55 60
Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Ile Thr Gly Ala
65 70 75 g0
Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn
85 90 ’ 95
Leu Trp val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110
<210> 27
<211> 330
<212> DNA
<213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized mAb2 Variable Light
Chain Variant 6 (h-mAb2 VL-6)
<400> 27
caggctgtgy tgactcagga gecttcacty accgtgtcec caggeggaac tgtgacccetg 60
acatgcagat ccagcacagg cgcagtgacc acatctaact acgecaattyg ggtgcagecag 120
aagccaggac aggcaccaag gggcctgatce gggggtacaa acaaaagggce tccctggacce 180
cctgcacggt tttctggaag tctgetggge ggaaaggecg ctetgactat taccggggea 240
caggccgagy acgaagecga ttactattgt gectetgtggt atagceatct gtgggtgttc 300
gggggtggca caaaactgac tgtgctggga 230
<210> 28
<211> 1190
<212> PRT
<213> Artificial Seguence
<220>
<223> Amino Acid Sequence of Humanized mAb2 Variable Chain Variant 7
(h-mAb2 VL-7)
<400> 28

Gln Ala vVal Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly

1

5

10

-13 -

15



Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser
20 25 30

Asn Tyr Ala Asn Trp Phe Gln Glu Lys Pro Gly Gln Ala Pro Arg Gly

35 40 45
Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Trp Thr Pro Ala Arg Phe

50 55 60
Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Ile Thr Gly Ala
65 70 75 80
Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn
85 90 85
Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110

<210> 29
<211l> 330
<212> DNA
<213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized mAb2 Variable Light

Chain Variant 7 {(h-mAb2 VIL-7)
<400> 29
caggctgtgg tgactcagga gecttcactg accgtgtcce caggcggaac tgtgaccctg 60
acatgcagat ccagcacadyg cgcagtgacc acatctaact acgceccaattg gttcecaggag 120
aagccaggac aggcaccaag gggectgatc gggggtacaa acaasaagggc tecctggacce 180
cetgecacggt tttetggaag tetgetggge ggaaaggceg ctctgactat taccggggea 240
caggccgagg acgaagecga ttactattgt getetgtggt atagcaatet gtgggtgtte 300
gggggtggca caaaactgac tgtgctggga 330
<210> 30
<21i>» 110
<212> PRT
<213> Artificial Sequence
<220>
<223> Amino Acid Seguesnce of Humanized mAb2 Variable Chain Variant 8

(h-mAb2 VL-8)
<400> 30

Gln Ala Val Val Thr Gln Glu Pro Ser Leu

1

Thr Val Thr Leu Thr Cys Arg Ser Ser Thr

Asn Tyr Ala Asn Trp Val Gln Glu Lys Pro

5

20

10

25

- 14 .

30

Thr Val Ser Pro Gly Gly

15

Gly Ala Val Thr Thr Ser

Gly Gln Ala Pro Arg Gly



35 40 45

Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Trp Thr Pro Ala Arg Phe
50 55 60
Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Ile Thr Gly Ala
65 70 75 80
Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn
85 90 95
Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110

<210> 31
<211> 330
<212> DNA
<213> artificial Sequence
<220>
<223> polynucleotide Segquence Encoding Humanized mAb2Z Variable Light

Chain Variant 8 (h-maAb2 VL-8)
<400> 31
caggctgtygg tgactcagga gcecttcactg accgtgtoce caggeggaac tgtgaccctg 60
acatgcagatl ccagcacagyg cgeagtgacce acatctaact acgecaattyg ggtgcaggag 120
aagccagdac aggcaccaag gggectgate gggggtacaa acaaaagggce tecctggace 180
cctgecacggt tttctggaag tctgctggge ggaaaggecyg ctetgactat taccggggea 240
caggccgagyd acgaagcecga ttactattgt getectgtggt atagcaatcet gtgggtgttce 300
gggggtggca caaaactgac tgtgcectggga 330
<210> 32
<21l1> 110
<212> PRT
<213> artificial Sequence
<220>
<223> Amino Acid Sequence of Humanized mAb2 Variable Chain Variant 9

{h-mAb2 VL-9)
<400> 32
Gln Ala Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly
1 5 10 15
Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser

20 25 30

Asn Tyr Ala Asn Trp Val Gln Glu Lys Pro Gly Gin Ala Phe Arg Gly

35 40 45
Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Trp Thr Pro Ala Arg Phe

50 55 60

-15 -



Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Ile Thr Gly Ala

65 70 75 80

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn

85 90 95
Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 1108

<210> 33

<211> 330

<212> DNA

<213> Artificial Sequence

<220>

<223> Polynucleotide Sequence Encoding Humanized mhAb2 Variable Light
Chain Variant 9 (h-mAb2 VL-9)

<400> 33

caggctgtgg tgactcagga gecttcactg accgtgtecee caggcecggaac tgtgacccotg

acatgcagat ccageacagg cgcagtgacc acatctaact acgccaattg ggtgcaggag

aagccaggac aggcattcag gggectgatc gggggtacaa acaaaaggge tccctggace

cctgcacggt tttctggaag tctgectggge ggaaaggecg ctetgactat taccggggca

caggcecgagy acgaagcecga ttactattgt getctgtggt atagcaatcet gtgggtgttce

gggggtggeca caaaactgac tgtgctggyga

<210> 34

<211> 110

<212> PRT

<213> Artificial Sequence

<220>

<223> Amino Acid Sequence of Humanized maAb2 Variable Chain Variant 10
{h-mAb2 VL-10)

<400> 34

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

1 5 10 15

Thr Val Thr Leu Thr Cys Arg Ser Ser Thyx Gly Ala Val Thr Thr Ser

20 25 30

Asn Tyr Ala Asn Trp Phe Gln Gln Lys Pro Asp His Leu Phe Thr Gly
35 40 45

Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Trp Thr Pro Ala Arg Phe

50 55 60

Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Ile Thr Gly Ala

65 70 75 80

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn

85 90 95

-16 -
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180

240

300

330



Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly

100 105 110
<210> 35
<211> 330
<212> DNA
<213> Artificial Sequence
<220>
<223> Polynucleotide Seguence Encoding Humanized mAb2 Variable Light

Chain Variant 10 (h-mAb2 VL-10)
<400> 35
cagygctgtgg tgactcagga gcecttcactyg accgtgtecce caggeggaac tgtgaccectg 60
acatgcagat ccagcactgg agcagtgact acctctaact acgctaattg gttccagceag 120
aagcccgace acctgttcac tgggctgatc ggcggaacca acaaaagggce tccetggacce 180
cctgecacggt tttctggaag tctgetggge ggaaaggecg cictgactat taccggggea 240
caggccgagy acgaagcecga ttactattgt getctgtggt atagecaatcet gtgggtgttce 300
ggggotggca caaaactgac tgtgctggga 330
<210> 3¢
<211> 125
<212> PRT
<213> Artificial Seguence
<220>
<223> Amino Acid Sequence of Humanized mAb2 Heavy Chain Variant 1
{h-mAb2 VH-1)

<400> 36
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr

20 25 30
Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45
Gly Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp
50 55 60
Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser
65 70 75 80
Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 a0 95

Tyr Cys Ala Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe

100 105 110
Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

-17-



115 120 125
<210> 37
<211> 375
<212> DNA
<213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized mAb2

Chain Variant 1 (h-mAb2 VH-1)
<400> 37
gaggtgcagce tggtggaaag cggcggagga ctggtgcage caggtggcag
tcttgegeeg ctagtggett caccttttet acatacgcca tgaactgggt
cctggaaagyg ggctggagty ggtgygyggcagg atcaggtcca agtacaacaa
tactatgeceyg actcagtgaa ggatagattc acaatttceccce gegacgatte
ctgtaltctge agatgaactc cctgaagact gaagacacceyg ccgtgtacta
cacggaaact tcggcaactc ctacgtgtce tggtttgecat attggggtca
gtgaccgtgt ccagce
<210> 38
<211> 125
<212> PRT
<213>» Artificial Sequence
<220>
<223> Amino Acid Seguence of Humanized

(h~mAb2Z VH-2)
<400> 38

Glu val Gln

1

Ser

Ser
65
Leu

Tyr

Ala

Leu

Met

Arg

50

val

Tyxr

Ccys

TYY

Arg

Lys

Leu

Ala

Trp

Leu Val G

ot

Leu Ser

20

Trp Val

Arg Ser L

Asp Arg

4
Gln Met A
85
Arg His G
100

Gly Gln G

Cys

Arg

Phe

lu Ser Gly

Ala Ala

Gln

ys Asn

Ile
0
Leu

sn Ser

Phe

Asn

Thr Leu

Variable Heavy

cctgegactyg
gaggcaggcet
ttatgcaacc
taaaaacagt
ttgtgcaaga

gggcacactyg

Gly Gly

10

Ser
25

Gly
Pro Gly
Asn Tyr
Ser

Arg

Thr
30

Lys

Gly Asn

105

Val Thr

- 18 -

mAb2 Heavy Chain Variant 2

Leu

Phe

Lys

Ala

ASp

75

Glu

Ser

Val

Val

Thr

Gly

Thr

60

Asp

Asp

Tyr

Ser

Phe

Tyr

Ser

Thr

Val

Ser

Pro
Asn
30

Giu

Tyr

Ala

Ser
110

Gly
15

Gly
Thr Tyr
Trp Val
Ala Asp

Ser
80

Asn

Val
95

Tyr

Trp Phe

60

120

180

240

300

360

375



115 120 125
<210> 39
<211> 375
<212> DNA
<213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized mAb2 Variable Heavy

Chain Variant 2 {(h-mAb2 VH-2)

<400> 39
gaggtygcage tggtggaaag cggcggagga ctggtgcagce caggtggcag cctgcgactg 60
tecttgegeeyg ctagtggett cacctttaac acatacgeca tgaactggat gaggcaggcet 120
cctggaaagg ggctggagtyg ggtgggcagy atcaggtcca agtacaacaa ttatgeaacce 180
tactatgccg actcagtgaa ggatagattc acaattteccce gegacgattc taaaaacagt 240
ctgtatctge agatgaactc cctgaagact gaagacaccyg ccgtgtacta ttgtgcaaga 300
cacggaaact tcggcaactc ctacgtgtcce tggtttgecat attggggtca gggcacactg 360
gtgaccgtgt ccage 375
<210> 40
<211> 125
<212> PRT
<213> Artificial Sequence
<220>
<223> Amino Acid Sequence of Humanized mAb2 Heavy Chain Variant 3

{h-mAb2 VH-3)
<400> 40
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr

20 25 30

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45
Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp

50 55 60
Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser
65 70 75 80
Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 90 95
Tyr Cys Ala Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110

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

-19 -



115 120 125

<z10> 41
<211> 375
<212> DNa
<213> Artificial Sequence
<z20>
<223> Polynucleotide Sequence Encoding Humanized mAb2 Variable Heavy

Chain Variant 3 (h-mab2 VH-3)
<400> 41
gaggtgcagc tggtggaaag cggcggagga ctggtgcage caggtggcag cctgegacty 60
tecttgegeey ctagtggett caccttttct acatacgcca tgaactgggt gaggcagget 120
cctggaaagy ggctggagty ggtggccagg atcaggtcca agtacaacaa ttatgcaacc 180
tactatgcecyg actcagtgaa ggatagattc acaatttccce gcgacgattc taaaaacagt 240
ctgtatctge agatgaactc cctgaagact gaagacaccg ccgtgtacta ttgtgeaaga 300
cacggaaact tcggcaactc ctacgtgtec tggtttgcat attggggtca gggcacactg 360
gtgaccgtgt ccage 375
<210> 42
<211> 125
<212> PRT
<213> Artificial Sequence
<220>
<223> Amino Acid Sequence of Humanized mAb2 Heavy Chain Variant 4

(h~mAb2 VH-4)
<400> 42
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr

20 25 30

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45
Gly Arg Ile Arg Sexr Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp

50 55 60
Sexr Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser
65 70 75 80
Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 90 95
Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110

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

-20 -



115 120 125
<210> 43
<211> 375
<212> DNA
213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized mAb2 Variable Heavy

Chain Variant 4 {(h-mAb2 VH-4)
<400> 43
gaggtgcagc tggtggaaag cggcggagga ctggtgcage caggtggcag cctgegactg 60
tettgegeey ctagtggett caccttttet acatacgcca tgaactgggt gaggcaggcet 120
cctggaaagy ggctggagty ggtgggcagg atcaggtcca agtacaacaa ttatgcaacc 180
tactatgeceyg actcagtgaa ggatagattc acaatticcc gcgacgattce taasaacagt 240
ctgtatctge agatgaactce cctgaagact gaagacaccyg ccgtgtacta ttgtgtgaga 300
cacggaaact tcggcaactc ctacgtgtece tggtttgecat attggggtca gggcacactg 3e0
gtgaccgtgt ccage 375
<210> 44
<211> 125
<212> PRT
<213> aArtificial Seqguence
<220>
<223> Amino Acid Sequence of Humanized mAb2 Heavy Chain Variant 5

(h-mAb2 VH-5)
<400> 44
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr

20 25 30

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45
Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp

50 55 60
Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser
65 70 75 80
Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 90 @5
Tyr Cys Ala Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110

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

-21 -



115 120 125
<210> 45
<21i> 375
<212> DNA
<213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized mAb2 Variable Heavy
Chain Variant 5 {(h-mAb2 VH-3}
<400> 45
gaggtgcage tggtggaaag cggceggagga ctggtgcage caggtggcag cctgegactg 60
tcttgegeey ctagtggett cacctttaac acatacgcca tgaactgggt gaggcagget 120
cectyggaaagy ggctggagtg ggtggeccagg atcaggtcca agtacaacaa ttatgcaacce 180
tactatgcecyg actcagtgaa ggatagattc acaatttccc gecgacgattc taaaaacagt 240
ctgtatctge agatgaactc cctgaagact gaagacaccyg ccgtgtacta ttgtgcaaga 300
cacggaaact tcggcaactce ctacgtgtec tggtttgecat attggggtca gggcacactg 360
gtgaccgtgt ccage 375
<210> 46
<211> 125
<212> PRT
<213>»> Artificial Sequence
<220>
<223> Amino Acid Sequence of Humanized mAb2 Heavy Chain Variant 6
{(h~-mAb2 VH~6)
<400> 46
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 i0 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr
20 25 30
Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Gly Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp
50 55 o0
Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asnh Ser
65 70 75 80
Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 90 95
Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110
Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

-2



115 120 125
<210> 47
<211> 375
<212> DNA
<213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized mab2 Variable Heavy
Chain Variant 6 (h-mAb2 VH~6)
<400> 47
gaggtgcage tggtggaaayg cggcggagga ctggtgcage caggtggcag cctgegactg 60
tcttgegecyg ctagtggett cacctttaac acatacgcca tgaactgggt gaggcaggcet 120
cctggaaagg ggctggagtyg ggtgggcagy atcaggtcca agtacaacaa ttatgcaacce 1890
tactatgcceg actcagtgaa ggatagattc acaatttcce gcgacgattc taaaaacagt 240
ctgtatctge agatgaactc cctgaagact gaagacaccyg ccgtgtacta ttgtgtgaga 300
cacggaaact tcggecaactc ctacgtgtce tggtttgeat attggggtca gggcacactg 360
gtgaccgtgt ccage 375
<210> 48
<211> 125
<212> PRT
<213> Artificial Seguence
<220>
<223> Aminc Acid Sequence of Humanized mAb2 Heavy Chain Variant 7
{(h-mAb2 VH-7)
<400> 48
Glu val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr
20 25 30
Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 490 45
Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp
50 55 60
Ser val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser
65 70 75 80
Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 90 95
Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110
Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

223 -



115 120 125
<210> 49
<211> 375
<212> DNA
213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized mAb2 Variable Heavy

Chain Variant 7 (h-mAb2 VH-7)

<400> 49
gaggtgcage tggtggaaag cggeggagga ctggtgcage caggtggcag cctgecgactg 60
tettgegeeg ctagtggett caccttttcect acatacgeca tgaactgggt gaggcagget 120
cctggaaagg ggctggagtyg ggtggccagg atcaggtcca agtacaacaa ttatgeaacce 180
tactatgccg actcagtgaa ggatagattc acaatttccc gcgacgattc taaaaacagt 240
ctgtatctge agatgaactc cctgaagact gaagacaccyg ccgtgtacta ttgtgtgaga 300
cacggaaact tcggcaacte ctacgtgtec tggtttgeat attggggtca gggcacactg 360
gtgacecgtgt ccage 375
<210> 50
<211> 125
<212> PRT
<213> Artificial Sequence
<220>
<223> amino Acid Sequence of Humanized mAb2 Heavy Chain Variant 8

(h-mAb2 VH-8)
<400> 50
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Sexr Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr

20 25 30

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45
Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Alas Asp

50 55 60
Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser
65 70 75 80
Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 90 95
Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110

Ala Tyr Tyrp Gly Gln Gly Thr Leu Val Thr Val Ser Serxr
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115 120 125
<210> 51
<211> 375
<212> DNA
<213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized mAb2 Variable Heavy
Chain Variant 8 (h-mAb2 VH-8)
<400> 51
gaggtgcagce tggtggagtc tgggggaggce ttggteccage ctggagggtc cotgagacte 60
tcectgtgecag cctetggatt caccttcecaac acatacgceta tgaattgggt cegecagget 120
ccagggaagy ggctggagtg ggttgcaagg atcaggtcca agtacaacaa ttatgcaacc 180
tactatgceg actctgtgaa ggatagattc accatctcaa gagatgattc aaagaactca 240
ctgtatctge aaatgaacag cctgaaaacce gaggacacgg ccgtgtatta ctgtgtgaga 300
cacggtaact tcggcaattc ttacgtgtct tggtttgctt attggggaca ggggacactg 360
gtgactgtgt cttcce 375
<210> 52
<211> 125
<212> PRT
<213> Artificial Seqguence
<220>
<223> Amino Acid Sequence of Humanized mAb2 Variable Heavy Chain
Variant QV (h-mAb2 VL-QV)
<400> 52
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Lys Gly
1 5 10 15
Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr
20 25 30
Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp
50 55 60
Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Gln Ser Iie
65 70 75 80
Leu Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Met Tyr
85 90 95
Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110

=25 -



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

115 120 125
<210> 53
<211> 375
<212> DNA
<213> Artificial Sequence
<220>
<223> Polynucleotide Sequence Encoding Humanized m&b2
Chain Variant QV (h-mAb2 VL-QV)
<400> 53
gaggtgcage tggtggaaag cggcggagga ctggtgcagce caaagggatce
tecctgegecg ccteeggett cacctttaac acatacgceta tgaattgggt
cctggcaagg gectggagty ggtggcaagg atcaggtcca agtacaacaa
tactatgcecg actcectgtgaa ggatagattc acaatcagtc gcgacgatte
ctgtatctge agatgaacaa tctgaasact gaagacaccy ccatgtacta
cacggtaact tcggcaattc ttacgtgtet tggtttgett attggggaca
gtgactgtgt cttce
<210> 54
<211> 125
<212> PRT
<213> Artificial Seguence
<220>
<223> Amino acid sequence of hVH-6L
<400> 54
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn
20 25 30
Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu
35 40 45
Gly Arg Ile Arg Asn Lys Tyr Asn Asn Tyr Ala Thr Glu Tyx
50 55 60
Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys
65 70 75
Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala
85 90
Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser
100 105 116
Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

-6 -

Variable Heavy

actgaaactg
gcgacaggea
ttatgcaacc
ccagageatt
ttgtgtgcag

ggggacactyg

Gly
15

Gly
Thr Tyr
Trp Val
Ala Asp

Ser
80

Asn

Val
95

Tyx

Trp Phe

240

360

360

375



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

<220>
<223>

<400>

Glu Val
1

Ser Leu

Ala Met

Ala Arg

50

Ser Val
65

Leu Tyr

Tyr Cys

Ala Tyr

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

<220>
<223>

<400>

Glu Val
1

Ser Leu

Ala Met

115 120

55
125
PRT
Artificial Seguence

Amino acid sequence of hVH-8L
55

Gln Leu Val Glu Ser Gly Gly Gly
5 10

Arg Leu Ser Cys Ala Ala Ser Gly
20 25

Asn Trp Val Arg Gln Ala Pro Gly
35 40

Ile Arg Asn Lys Tyr Asn Asn Tyr
55
Lys Asp Arg Phe Thr Ile Ser Arg
70

Leu Gln Met Asn Ser Leu Lys Thr
85 90

Val Arg His Gly Asn Phe Gly Asn
100 105

Trp Gly Gln Gly Thr Leu Val Thr
115 120

56
125

PRT
Artificial Sequence

Aminc acid sequence of hXR32VH-8

56

Gln Leu Val Glu Ser Gly Gly Gly
5 10

Arg Leu Ser Cys Ala Ala Ser Gly
20 25

Asn Trp Val Arg Gln Ala Pro Gly
35 490

Ala Arg Thr Arg Ser Lys Ala Asn Ser Tyr

50

55

-27 -

Leu Val

Phe Thr

Lys Gly

Ala Thr

60
Asp Asp
75
Glu Asp

Ser Tyr

Val Ser

di-1

Leu Val

Phe Thr

Lys Gly

Thr Thr
60

125

Gln

Leu

45

Glu

Ser

Thr

Val

Ser
125

Gln

Phe

Leu

45

Tyxr

Pro

Asn

30

Glu

Ty

Lys

Ala

Ser
110

Pro Gl

Asn
30

Glu

Tyr

Gly

15

Thr

Trp

Ala

Asn

Val
95

y

-y
w

Thr

Trp

Ala

Gly

Tyr

Val

Asp

Ser

80

Tyr

Phe

Gly

Tyr

Val

Ala



Ser Val Lys Gly Arg Phe Thr
65 70

Leu Tyr Leu Gln Met Asn Ser

85
Tyr Cys Ala Arg His Gly Asn
100
Ala Tyr Trp Gly Gln Gly Thr
115
<210> 57
<211> 125
<212> PRT

<213> Artificial Seguence

<220>

Ile

Leu

Phe

Leu
120

Ser Arxrg
Lys Thr
950

Gly Asn
105

Val Thr

<223> Amino acid sequence of hXR32VH-8

<400> 57

Glu Val Gln Leu Val Glu Ser
1 5

Ser Leu Arg Leu Ser Cys Ala
20

Ala Met Asn Trp Val Arg Gln
35

Gly Arg Thr Arg Ser Lys Ala
50 55

Ser Val Lys Gly Arg Phe Thr
65 70

Leu Tyr Leu Gln Met Asn Ser
85

Tyr Cys Ala Arg His Gly Asn
100

Ala Tyr Trp Gly Gln Gly Thr

115
<210> 58
<211> 272
<212> PRT

<213> Artificial Sequence

<220>

Gly

Ala

Ala

40

Asn

Ile

Leu

Phe

Leu
120

Gly Gly
10

Ser Gly
25

Pro Gly
Ser Tyr

Ser Arg

Lys Thr
a0

Gly Asn S

105

Val Thr

Asp
75
Glu

Ser

Val

di-2

Leu

Phe

Lys

Thr T

Val

Asp

Asp

Tyr

Ser

Val

Thr

Gly

Asp

Ser

Ser

Thr

Val

Ser
125

Gln

Phe

Leu

45

Tyr

Sexr

Thr

Ser
125

<223> Amino acid sequence of the hXR32VL-Her-2VH E

<400> 58

Gln Ala Val Val Thr Gln Glu Pro Ser Len Thr Val Ser

1 5

10

-08 .

Lys

Ala

Ser
110

Pro

Asn
30

+3
v
s

Lys

Ala

Ser
11¢

coil

Asn

Val
95

Trp

Gly

15

Thr

Trp

Ala

Asn

Val
g5

Trp

Sexr
80
Tyxr

Phe

Gly

Tyx

Val

Ala

Ser

80

Tyr

Phe

Pro Gly Gly

15



Thr

Asn

Leu

Ser

65

Gln

Gly

Leu

Phe

145

Gln

Arg

Ser

Thx

Met

225

Cys

Lys

Val

Tyr

Ile

50

Gly

Ala

Trp

Ser

Val

130

Asn

Ser

Ala

210

Asp

Gly

Glu

Thr

Ala

35

Gly

Ser

Glu

Val

Gly

115

Lys

Ile

Leu

Asp

Asn

195

vVal

Tyr

Gly

Lys

Leu

20

Asn

Gly

Leu

Asp

Phe

100

Gly

Pro

Lys

Glu

Pro

180

Thr

Gly

Val
260

Thr

Trp

Thr

Leu

Glu

85

Gly

Gly G

Gly

Asp

Trp

165

Lys

Ala

Tyzxr

Lys
245

Ala

Val

Asn

Gly

70

Ala

Gly

Cys
Gln
230

Val

Ala

Arg

Gln

Lys

Gly

Asp

Gly

Gln

Ser

135

Tyr

Gln

Leu

Ser

215

Gly

Ala

Leu

Gln

40

Arg

Lys

Tyr

Thr

Val

120

Leu

Ile

Arg

Asp

Gln

200

Arg

Ala

Ala

Lys

Ser

25

Lys

Ala

Ala

Tyr

Lys

105

Gln

Lys

His

Ile

Lys

185

Val

Trp

Ser

Leu

Glu
265

Thr

Pro

Pro

Ala

Cys

90

Leu

Leu

Leu

Trp

Tyr

170

Ala

Ser

Gly

Val

Lys

250

Lys

Gly

Gly

Trp

Leu

75

Ala

Gln

Ser

vVal

155

Pro

Thr

Arg

Gly

Thr

235

Glu

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Gln

Cys

140

Lys

Thr

Ile

Leu

Asp

220

Val

Lys

Ala

Val

Ala

45

Pro

Ile

Trp

Leu

Ser

125

Thr

Gln

Asn

Thr

Thr

205

Gly

Ser

val

Ala

Thr

30

Pro

Ala

Thr

Tyr

Gly

110

Gly

Ala

Arg

Gly

Ala

190

Ser

Phe

Ala

Leu
270

<210>
<21i1>
<212>
<213>

<220>
<223>

<400>

5%
276
PRT
Artificial Sequence

Amino acid sequence of the Her2VL-hXR32VH-K coil

59

-29.

Thr

Arg

Arg

Gly

Ser

95

Gly

Pro

Ser

Pro

Tyr

175

Asp

Glu

Tyr

Gly

Ala

255

Lys

Gly
Phe
Ala

80

Asn

Gly

Glu

160

Thr

Thr

Asp

Ala

Gly

240

Leu

Glu



Asp

Asp

Val

Tyxr

Asn

65

Ala

Thr

Ser

Val

Thr

145

Gly

Thr

Asp

Asp

Tyx

225

Ser

Val

Ala

Arg

Ala

Ser

50

Arg

Phe

Gly

Gln

130

Phe

Leu

Ser

Thr

210

Val

Ser

Ala

Leu

<210>
<211>
<212>

<213>

Val

Val

Trp

Ala

Ser

Leu

Gly

Gly

115

Asn

Glu

Tyxr

Lys

195

Ala

Ser

Gly

Ala

Glu

275

60
278
PRT

Met

Ser

20

Tyr

Ser

Gly

Ala

Gly

100

Gly

Gly

Thr

Trp

Ala

180

Asn

Trp

Gly

Leu

260

Lys

Thr

Ile

Gln

Phe

Thx

Val

85

Gly

Gly

Gly

Tyr

Val

165

Asp

Ser

Tyr

Phe

Cys

245

Glu

Thr

Gln I

Arg

Asp

70

Tyr

Thr

Glu

Ser

Ala

150

Ala

Ser

Leu

Tyr

Ala

230

Gly

Lys ¢

Ser

Cys

Tyr

55

Phe

Tyr

Lys

Val

Leu

135

Met

Arg

Val

Tyr

Cys

215

Tyr

Gly

Artificial Secquence

His

Lys

Pro

40

Thr

Cys
Leu
Gln

120

Arg

Lys

Leu

200

Val

Trp

Gly

Val

Lys

Ala

25

Gly

Gly

Phe

Gln

Glu

105

Leu

Leu

Trp

Arg

Asp

185

Gln

Arg

Gly

Ala
265

Phe Met
10

Ser Gln

His Ser

Val Pro

Thr Ile
75

Gln His
90

Ile Lys

Val Glu

Sexr Cys

Val Arg
155

Ser Lys
170

Arg Phe

Met Asn

His Gly

Gln Gly
235

Val Ala
250

Ala Leu

-30 -

Ser

Asp

Pro

Asp

60

Ser

Tyr

Arg

Ser

Ala

140

Gln

Tyr

Thr

Ser

Asn

220

Thr

Ala

Glu

Thr

Val

Lys

45

Arg

Ser

Thr

Ala

Gly

125

Ala

Ala

Asn

Leu
205
Phe
Leu

Leu

Lys

Ser

Asn

30

Leu

Phe

Val

Thr

Gly

110

Gly

Ser

Pro

Asn

Ser

190

Lys

Gly

Glu

Glu
270

Val

15

Thx

Leu

Thr

Gln

Pro

95

Gly

Gly

Gly

Gly

Tyr

175

Arg

Thr

Asn

Thr

Lys

255

val

Gly

Ala

Ile

Gly

Ala

80

Gly

Leu

Phe

Lys

160

Ala

Asp

Glu

Ser

Val

240

Glu

Ala



<220>
<223> Amino acid sequence of the CD1SVL-hXR32VH-E coil

<400>

60

Asp Ile Gln

1

Gln

Gly

Lys

Arg

65

Pro

Glu

Gly

Gly

Gly

145

Gly

Tyr

Arg

Thr

Asn

225

Thx

Lys

Val

Arg

Asp

Leu

50

Phe

Val

Asp

Gly

Leu

130

Phe

Lys

Ala

Asp

Glu

Ala

Ala

Ser

35

Leu

Ser

Glu

Ser
115

Val

Gly

Thr

Asp

195

Asp

- Tyr

Serxr

Val

Ala
275

Leu Thr

Thr Ile
20

Tyr Leu

Ile Tyr

Gly Ser

Lys Val

85

Trp Thr
100

Gly Gly

Gln Pro

Phe Asn

Leu Glu

165
Tyr Tyr
184Q
Ser Lys

Thr Ala

Val Ser

Ser Gly G

245

Ala Ala
260

Leu Glu

Gln

Ser

Asn

Asp

Gly

70

Asp

Phe

Gly

Gly

Thr

150

Trp

Ala

Asn

Val

Trp

230

Leu

Lys

Ser

Cys

Trp

Ala

55

Ser

Ala

Gly

Gly

135

Tyr

Val

Asp

Ser

Tyr

215

Phe

Cys

Glu

Pro

Lys

Tyr

40

Ser

Gly

Ala

Gly

Glu

120

Ser

Ala

Ala

Ser

Leu

200

Tyr

Ala T

Gly

Lys

Ala

Ala

25

Gin

Asn

Thr

Thr

Gly

105

Val

Leu

Met

Arg

Val

185

Tyr

cys

Gly

Glu
265

Ser

10

Ser

Gln

Leu

Asp

Tyr

50

Thr

Gln

Arg

Asn

Ile

170

Lys

Leu

Val

Trp

Gly

250

Val

-31 -

Leu

Gln

Ile

Val

Phe

75

His

Leu

Tro

=

155

Arg

Asp

Gln

Arg

a

Gly

235

Glu

Ala

Ala

Ser

Pro

Sex

60

Thr

Cys

Leu

Val

Sex

140

Val

Ser

Val

Ala

Val

Gly

Leu

Gln

Glu

Glu

125

Cys

Arg

Lys

Phe

Asn

205

Gly

Gly

Ala

Leu

Ser

Asp

Gln

Ile

Asn

Gln

Ile

110

Ser

Ala

Gin

Tyr

Thr

190

Ser

Asn

Ala

Glu
270

Leu

15

Tyx

Pro

Pro

Ile

Ser

95

1ys

Gly

Ala

Ala

Asn

175

Ile

Leu

Phe

Leu
255

Lys

Gly

Asp

Pro

His

80

Thr

Gly

Gly

Ser

Pro

160

Asn

Ser

Lys

Gly

Val

240

Glu

Glu



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

<220>
<223>

<400>

Gln

Thr

Asn

Leu

Ser

65

Gln

Leu

Gly

Leu

Tyr

145

Asn

Ser

Ser

Tyx

225

Ser

Ala

Val

Tyr

Gly

Ala

Trp

Ser

Val

130

Gly

Tyr

Ser

Ala

210

Tyx

Ser

6L
276
PRT

Artificial Sequence

Amino acid segquence of the hXR32VL-CDI19VH-K coil

6l

Val Val Thr Gln

Thr Leu Thr Cys
20

Ala Asn Trp Val
35

Gly Gly Thr Asn
Ser Leu Leu Gly
70

Glu Asp Glu Ala
85

Val Phe Gly Gly
100

Gly Gly Gly Gly
115

Arg Pro Gly Ser
Phe Ser Ser Tyr
150

Leu Glu Trp Ile
165

Asn Gly Lys Phe
180

Ser Thr Ala Tyr
195

Val Tyxr Phe Cys
Tyr Ala Met Asp
230

Gly Gly Cys Gly
245

Glu

Arg

Lys

55

Gly

Asp

Gly

Gln

Ser

135

Trp

Gly

Lys

Met

Ala

215

Tyr

Gly

Pro

Ser

Gln

40

Arg

Lys

Tyr

Val

120

Val

Met

Gln

Gly

Gln

200

Arg

Trp

Gly

Ser

Ser

25

Lys

Ala

Ala

Tyr

Lys

105

Glin

Lys

Asn

Ile

Lys

185

Arg

Gly

Lys

Leu
10

Thr
Pro
Pro
Ala
Cys
S0

Lau
Leu
Ile
Trp
Trp
170
Ala
Ser
Glu

Gln

Val
250

-32-

Thr

Gly

Gly

Trp

Leu

75

Ala

Thr

Gln

Ser

Val

155

Thr

Ser

Thr

Gly

235

Ala

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Gln S

Cys

140

Lys

Gly

Leu

Leu

Thr

220

Thxr

Ala

Ser

Val

Ala

45

Pro

Ile

Trp

Leu

Lys

Gln

Asp

Thr

Ala

205

Thr

Thr

Leu

Pro

Pro

Ala

Thr

Tyr

Gly

110

Gly

Ala

Arg

Gly A

Ala
180
Ser
val

Val

Lys

Gly

15

Thx

Arg

Arg

Gly

Ser

95

Gly

Ala

Ser

Pro

Glu

Gly

Thr

Glu
255

Gly

Ser

Gly

Phe

Ala

80

Asn

Gly

Glu

Gly

Gly

160

Thr

Glu

Asp

Arg

Val

240

Lys



Val Ala Ala Leu Lys Glu Lys Val Ala Ala Leu Lys Glu Lys Val Ala

Ala Leu

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

<220>
<223>

<400>

Gln Ala
1

Thr Val

Asn Tyr

Leu Ile
50

260

Lys Glu
275

62
271
PRT

Artificial Sequence

265

270

Amino acid sequence of the hXR32VL-EGFRVH-E coil

62

Val Val Thr

Thr Leu Thr
20

Ala Asn Trp

Gly Gly Thr

Ser Gly Ser Leu Leu

65

Gln Ala

Glu Asp Glu
85

Leu Trp Val Phe Gly

Gly Ser
Leu Val
130

Phe Ser
145

100

Gly Gly Gly
115

Gln Pro Ser

Leu Thr Asn

Lys Gly Leu Giu Trp

Tyr Asn

Lys Ser

Ala Ile
210

165

Thr Pro FPhe
180

Gln Val Phe
195

Tyr Tyr Cys

Gln

Cys

Val

Asn

Gly

70

Ala

Gly

Gly

Gln

Tyr

150

Leu

Thr

Phe

Ala

Glu

Arg

Gln

Lys

55

Gly

Asp

Gly

Gln

Ser

135

Gly

Gly

Ser

Lys

Arg
215

Pro

Ser

Gln

490

Arg

Tyr

Thr

Val

120

Val

Val

Arg

Met

200

Ala

Ser

Sexr

25

Lys

Ala

Ala

Tyr

Lys

105

Gln

Ser

His T

Ile

Leu

185

Asn

Leu

Leu
10

Thr
Pro
Pro
Ala
Cys
90

Leu

Leu

Trp
170

Ser

Thr

-33-

Thx

Gly

Gly

Trp

Leu

75

Ala

Thr

Lys

Thr

Val

155

Ser

Ile

Leu

Tyr

Val

Ala

Gln

Thr

60

Thr

Leu

Gln

Cys

140

Arg

Gly

Asn

Gln

Tyr
220

Ser

Val

Ala

45

Pro

Tle

Trp

Leu

Ser

125

Thr

Gln

Gly

Lys

Ser

205

Asp

Pro Gly
15

Thr Thr
30

Pro Arg

Thr Gly
Tyr Ser
95

Gly Gly
110

Gly Pro
val Ser
Ser Pro
Asn Th

1

Asp Asn
190

Asn Asp

Tyr Glu

Gly

Ser

Gly

Phe

Ala

80

Asn

Gly

Gly

Gly

Gly

160

Asp

Ser

Thr

Phe



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

225

230

235

Gly Gly Gly Glu Val Ala Ala Leu Glu Lys Glu Val Ala Ala

245

250

Lys Glu Val Ala Ala Leu Glu Lys Glu Val Ala Ala Leu Glu

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Asp

1

Glu

Ile

Lys

Ser

65

Glu

Thr

ICB
=

Pro

Asn

145

Glu

Tyr

Lys

Iie

Arg

His

Tyr

50

Asp

Phe

Gly

Gly

130

Thr

Trp

Ala

Asn

63
274
PRT

63

Leu

Val

Trp

Ala

Ser

Gly

Gly

115

Gly

Tyr

Val

Asp

Ser
195

260

Leu

Ser

20

Tyr

Ser

Gly

> Ala

Ala

100

Glu

Ser

Ala

Ala

Ser

180

Leu

Thr
5

Phe
Gln
Glu
Thr
Asp
Gly
Val
Leu
Met
Arg
165

Val

Tyr

Gln

Ser

Gln

Asp
70

Tyr

Thr

Gin 1

Artificial Sequence

Ser

Cys

Arg

Ile

55

Tyr

Lys

g Leu

135

Trp

Arg

Asp

Gln

Pro

Arg

Thr

40

Ser

Thr

Cys

Leu

Val

120

Ser

Val

Ser

Axrg

Met
200

265

Val

Ala

25

Asn

Gly

Leu

Gln

Glu

105

Glu

Cys

Arg

Phe
185

Asn

Ile Leu
10

Ser Gln

Gly Ser

Ile Pro

Ser Ile

75

Gln Asn
90

Leu Lys

Ser Gly

Ala Ala

Gin Ala

155

Tyr Asn
170
Thr Ile

Ser Leu

-34 .

ser

Ser

Pro

Ser

60

Asn

Asn

Gly

Gly

Ser

140

Pro

Asn

Ser

Lys

Val
Ile
Arg
45

Arg

Ser

Gly
Gly
125

Gly

Gly

Axrg

Thx
205

270

Amino acid sequence of the EGFRVL-hXR32VH-K coil

Ser
Gly
Leu
Phe
Val
Trp
Gly
110
Leu
Phe
Lys
Ala
Asp
190

Glu

Gly
Leu
255

Lys

Pro

15

Thr

Leu

Ser

Glu

Pro

55

Ser

Val

Thr

Gly

Thy

175

Asp

BLsp

Cys
240

Glu

Gly

Asn

Ile

Gly

Ser

80

Thr

Gly

Gln

Phe

Leu

160

Tyr

Ser

Thr



Ala

Ser

225

Gly

Ala

Lys

Val
210
Trp
Gly

Leu

Glu

<210>
<211>
<212>

<213~

<2202

<223>

<400>

Tyr Tyr Cys

Phe Ala Tyr

Cys Gly Gly

245

Lys Glu Lys

64
275
PRT
Artificial Sequence

64

Asp Ile Gln

1

Asp

Leu

Tyrxr

Ser

65

Glu

Thr

Gly

Gln

Phe

145

Leu

Arg

Asp

Phe

Gly

Pro ¢

130

Asn

3lu

Val

Trp

35

Thr

Ser

Ile

Gly

Gly

115

Thr

Trp

260

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Gly

Gly

Tyr

Val

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Glu

Ser

Ala

Ala
165

Val Arg His Gly Asn

215

Trp Gly Gln Gly Thr

230

Gly Lys Val Ala Ala

250

Val Ala Ala Leu Lys

Gln

Thr

Gln

Leu

Asp

Tyr

Thr

Val

Leu

Met

150

Arg

Ser

Cys

Lys

His

55

Phe

Tyr

Lys

Pro

Arg

Pro

40

Ser

Thr I

Cys

Leu

Gln Leu

Arg
135

Asn

Ile

265

Ser
Ala
25

Gly

Gly

Gln

Glu

105

Val

Ser

Val

Ser

Ser
10
Ser

Lys

Val

Gln

90

Ile

Glu

Cys

Arg

Lys
170

-35 .

Phe
Leu
235

Leu

Glu

Leu

Gln

Ala

Pro

Gly

Lys

Ser

Ala

Gln

155

Tyr

Gly Asn Ser

220

Val Thr Val

Lys Glu Lys

Lys Val Ala

Ser

Asp

Pro

Ser

60

Ser

Asn

Gly

Gly

Ala

140

Ala

Asn

Ala

Ile

Lys

45

Arg

Ser

Thr

Gly

Gly

125

Ser

Pro

Asn

270

Ser

Ser

30

Leu

Phe

Leu

Leu

Gly

110

Gly

Gly

Gly

Tyr

Tyr

Ser S

Val
255

Ala

Amino acid sequence of the hBRCA69DVL-hXR32VH-E coil

Val

i5

Asn

Leu

Ser

Glin

Pro

95

Gly

Leu

Phe

Lys

Ala
175

Val

Leu

Tyr

Ile

Gly

Pro

Ser

Val

Thr

Gly

160

Thr



Tyr Tyr Ala Asp Ser Val Lys

Ser Lys

180

Asn Ser Leu Tyr Leu
185

Thxr Ala Val Tyr Tyr Cys Val

210

215

Val Ser Trp Phe Ala Tyr Trp

225

230

Ser Gly Gly Cys Gly Gly Gly

245

Leu Glu Lys Glu Val
2690

Leu Glu Lys

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

<220>
<223>

<400>

Gln Ala
1

Thr Val

275

65

272

PRT

Artificial Sequence

Asp

Gln

200

Arg

Gly

Glu

Arg

185

Met

His

Gln

Val

Ala
265

Phe

Asn

Gly

Gly

Thr

Ser

Asn

Thr

235

Ala

Glu

Ile

Leu

Phe

220

Leu

Leu

Lys

Ser
Lys
205
Gly

Val

Glu

Arg

150

Thr

Asn

Thr

Lys

Val
270

Asp

Glu

Ser

Val

Glu

255

Ala

Amino acid sequence of the hXR3ZVL-hBRCAGIDVH-K coil

65

Val Val Thr Gln Glu

Thr Leu Thr Cys Arg
20

Asn Tyr Ala Asn Trp Val Gln

Leu Ile
50

35

Gly Gly Thr Asn Lys

Ser Gly Ser Leu Leu Gly Gly

65

70

Gln Ala Glu Asp Glu Ala Asp

85

Leu Trp Val Phe Gly Gly Gly

100

Gly Ser Gly Gly Gly Gly Gln

Val Lys
130

115

Lys Pro Gly Ala Ser
135

Pro

Ser

Gln

40

Arg

Lys

Tyr

Thr

Val

120

Val

Sexr

Ser

25

Lys

Ala

Ala

Tyr

Lys

105

Gln

Lys

Leu
10

Thr

Pro

Pro

Ala

Cys

N
U

Leu

Leu

Val

- 36 -

Thr

Gly

Gly

Leu
75

Ala
Thr

Val

Ser

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Gln

Cys
140

Ser

Val

Ala

45

Pro

Trp

Leu

Ser

125

Lys

Pro

Thr

30

Pro

Ala

Thr

Tyr

Gly

110

Gly

Gly
15
Thr

Arg

Axr

Ala

Ser

Asp

Asp

Tyr

Ser

240

Val

Ala

Gly

Ser

Gly

Phe

Ala

80

Asn

Gly

Glu

Gly



Tyr T
145

hr

Gln Gly

Arg T

Ser T

Thr A
2

Y¥

hr

la
10

Phe Asp

225

Cys Gly

Lys G

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

<220>
<223>

<400>

lu

Phe

Leu

Thr

Ser

195

Val

Val T

Gly

Lys

66
275
PRT

Thr
Glu
Gln
180

Thr

Tyr

Gly

Yal
260

Sex
Trp
165

Lys

Ala

Tyr

150

Met

Phe

Tyx

Cys

Gln

230

Val

Ala

Lys

Met

Ala

215

Gly

Ala

Leu

Artificial Sequence

Met

Thr

Gly

Glu

200

Arg

Ala

Lys

Gln

Ile

Arg

1853

Leu

Arg

Thr

Leu

Glu
265

Trp

Tyr

170

Val

Ser

Gly

Val

Lys

250

Lys

Val

155

Pro

Thr

Ser

Ile

Thr
235

Glu

Arg

Gly

Ile

Leu

Pro

220

val

Lys

Ala

Gln

Asp

Thr

Arg

205

Arg

Ser

Val

Ala

Ala

Gly

Ala

190

Ser

Leu

Ser

Ala

Leu
270

Pro

Asp

175

Asp

Glu

Trp

Gly

Ala

255

Lys

Amino acid sequence of the hBRCA84DVL-hXR32VH-E coil

66

Asp Ile Gln

1

Asp Arg

Val Ala

Tyr 8
5

Ser G
65

el

0

ly

Glu Asp

Thr Phe

Gly G

Val

Trp

35

Ala

Ser

Phe

Gly

Gly
115

Leu

ser

Gly

Ala

Gln

100

Gly

Thr

Ile

Gln

Thr

Thr
85

Gly

Gln

Thr

Gln

Arg

Tyr

Thr

Val

Ser

Cys

Lys

Tyr

55

Phe

Tyr

Lys

Gln

Pro

Lys

Pro

40

Thr

Cys

Leu

Leu
120

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Val

Phe

10

Ser

Lys

Val

Thr

Gln

90

Ile

Glu

-37-

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Sexr

Ser

Asn

Pro

Ser

60

Ser

Asn

Gly

Gly

Ala

Val

Lys

45

Axrg

Ser

Asn

Gly

Gly
125

Ser

Asp

Ala

Phe

Leu

Tyr

Gly

110

Gly

Val
15
Thr

Leu

Gln
Pro
g5

Gly

Leu

Gly

160

Thr

Lys

Asp

Tyr

Gly

240

Leu

Gly

Asn

Ile

Gly

Phe

Ser

Val



Gln

Phe

145

Leu

Tyxr

Ser

Thr

Val

225

Ser

Ala

Leu

Pro

130

Asn

Glu

Tyr

Lys

Ala

210

Ser

Gly

Ala

Glu

Gly

Thr

Trp

Ala

Asn

185

Val

Trp

Gly

Leu

Lys
275

Gly

Tyr

Val

Asp

180

Ser

Tyr

Phe

Cys

Glu
260

Sexr

Ala

Ala

165

Ser

Leu

Tyr

Ala

Gly

245

Lys

Leu

Met

150

Arg

Val

Ty

Cys

Tyr

230

Gly

Glu

Axg

135

Asn

Ile

Lys

Leu

Val

215

Trp

Gly

Val

Trp

Arg

Asp

Gln

200

Gly

Glu

Ala

Sex

Val

Ser

Arg

185

Met

His

Gln

Val

Ala
265

Cys

Arg

Lys

170

Phe

Asn

Gly

Gly

Ala

250

Leu

Ala

Gln

155

Tyr

Thr

Ser

Asn

Thr

235

Ala

Glu

Ala
140

Ala

Ile

Leu

Phe

220

Leu

Leu

Lys

Ser

Pro

Asn

Ser

Lys

205

Gly

Val

Glu

Glu

Gly

Gly

Tyr

Arg

130

Thr

Thr

Lys

Val
270

Phe

Lys

Ala

175

Asp

Glu

Ser

Val

Glu

255

Ala

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

<220>
<223>

<400>

67

274

PRT

Artificial Seqguence

Amino acid sequence of the hXR32VL-hBRCA84DVH-K coil

677

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

1

Thr Val

Asn Tyr

Leu Ile

Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr
20 25 30

Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg

Gly Gly Thr Asn Lys Arg Ala Pro Trp Thr Pro Ala Arg
55 60

Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Ile Thr Gly

65

Gln Ala

Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu G

70 75

Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Leu Trp Tyr Ser
85 90 95

Gly

W
<

- 38 .

Thy

Gly

160

Thr

Asp

Asp

Tyx

Ser

240

Val

Ala

Gly

Ser

Gly

Phe

Ala

80

Asn

Gly



Gly

Leu

Phe

145

Lys

Tyxr

Ala

Thr

Ser

225

Gly

Ala

Lys

Ser Gly
115

Val Gin
130

Thr Phe

Gly Leu

Tyr Ala

Lys Asn

195
Ala Val
210
Arg Leu

Gly Cys

Leu Lys

<210> ¢8
<211> 279
<212> PRT

<213>

<220>

<223>

<400> 68

Asp

1

Asp

Asn

Pro

Asp
65

Val Val

Gln Ala

Gly Asn

35

Lys Val
50

Arg Phe

100

Gly

Pro

Ser

Glu

Asp T

180

Ser

Tyr

Asp

Gly

Glu
260

Met
Ser
20

Thr

Leu

Ser

Gly

Gly

Ser

Trp

165

Leu

Tyx

Gly
245

Lys

Thyr

Ile

Tyr

Ile

Gly

Gly

Gly

Phe

150

Val

Val

Tyr

Cys

Trp

230

Gly

Val

Gln

Ser

Leu

Tyr

Ser
70

Glu
Ser
135

Gly

Ala

Gly
215
Gly

Lys

Ala

Artificial Seguence

Thr

Cys

Ary

Lys

55

Gly

Val

120

Leu

Met

Tyr

Gly

Gln

200

Arg

Gln

Val

Ala

Pro

Arg

Trp

40

Val

Ser G

105

Gln

Arg

His

Ile

Arg

i85

Met

Gly

Gly

Ala

Leu
265

Phe
Ser
25

Tyr

Ser

Leu

Leu

Trp

Ser

179

Phe

Asn

Arg

Thr

Ala

250

Lys

Amino acid sequence of the 4420VL

Ser

10

Ser

Leu

Asn

Thr

-39.

Val

Ser

Val

155

Ser

Thr

Ser

Glu

Thr

235

Leu

Glu

-~hXR32VH

Leu

Gln

Gln

Arg

Asp
75

Glu

Cys

140

Arg

Asp

Ile

Leu

Asn

220

Val

Lys

Lys

Pro

Ser

Lys

Phe

60

Phe

Ser

1235

Ala

Gln

Ser

Ser

Arg

205

Ile

Thr

Glu

Val

110

Gly

Ala

Ala

Sex

Arg

190

Asp

Tyr

Val

Lys

Ala
270

~-E coil

Val

Leu

Pro

45

Ser

Thr

Ser

Val

30

Gly

Gly

Leu

Gly

Ser

Pro

Ala

1758

Asp

Glu

Tyr

Ser

Val

255

Ala

Leu
15

His
Gin

Val

Lys

Gly

Gly

Gly

160

Ile

Asn

Asp

Gly

Ser

240

Ala

Leu

Gly

Ser

Ser

Pro

Ile
80



Ser

Gly

Gly

Ser

145

Pro

Asn

Ser

Lys

Gly

225

Val

Glu

Glu

Arg

His

Gly

Gly
130

Val

Val

Gly

115

Leu

Gly Phe

Gly

Tyx

Arg

Thr

210

Asn

Thr

Lys

Val

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

<220>
<223>

<400>

Lys

Ala

Asp

195

Ser

Val

Glu

Ala

275

69
270
PRT

Glu

Pro
100

Ser

Val

Thr

Gly

Thr

180

Asp

Asp

Tyr

Ser

Val

260

Ala

Ala
85

Trp

Gin

Phe

Ser

Thr

Val

Ser

245

Ala

Leu

Glu

Thr

Gly

Pro

Asn

150

Glu

Tyx

Lys

Ala

Sex

230

Gly

Ala

Glu

Asp

Phe

Giy

Gly

135

Thr

Ala

Asn

Val

215

Trp

Gly

Leu

Lys

Artificial Sequence

Amino acid sequence of the hXR32VL-4420VH

69

Gln Ala Val

1

Thr Val Thr

Asn Tyr Ala

35

Leu

Gly

Gly
120

Gly S

Tyr

Val

Bsp

Ser

200

Tyr

Phe

Cys

Glu

Gly
Gly
105

Glu

Ala

Sexr
185
Leu

Tyr

Ala

Lys
265

Val Thr Gln Glu Pro Ser

5

Leu Thr Cys Arg Ser Ser

20

25

Asn Trp Val Gln Gln Lys

40

Val
80

Gly °

Val

Leu

Met

Arg

170

Val

Tyr

Cys

Tyr

Gly

250

Glu

Leu
10

Pro

- 40 -

Gln

Arg

Asn

155

Ile

Lys

Leu

Val

Trp
235

Thr

Gly

Gly

Phe

Lys

Leu

Leu

140

Trp

Arg

Asp

Gln

Arg

220

Gly

Glu

Ala

Val

Ala

Gln

Cys

Leu

Val

125

Ser

Val

Ser

Arg

Met

205

His

Gln

Val

Ala

Ser

Glu

110

Glu

Cys

Arg

Lys

Phe

190

Asn

Gly

Gly

Ala

Leu
270

-K coil

Ser

Val

Ala
45

Pro

Thr
30

Pro

Gln Ser
25

Ile Lys

Ser Gly

Ala Ala

Gln Ala

160
Tyr Asn
175
Thr Ile
Ser Leu
Asn Phe
Thr Leu

24Q

Ala Leu

Glu Lys

Gly Gly
15

Thr Ser

Arg Gly



Leu

Gln

Leu

Gly

Leu

Phe

14535

Lys

Glu

ASp

Glu

Tyr

225

Gly

Lys

Trp

Ser

Val

130

Thr

Gly

Thr

Asp

Asp

210

Trp

Gly

Val

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

<220>
<223>

<400>

Ser

Val

Gly

115

Gln

Phe

Leu

Tyxr

Ser

195

Met

Gly

Lys

Ala

70
274
PRT

70

Asp

Phe
100

Gly G

Pro

Ser

Glu

Tyr S

180

Lys

Gly

Gln

Val

Ala
260

Thr

Leu

Glu

85

Gly

Gly

Asp

Trp

165

Ser

Ile

Gly

Ala

245

Leu

Asn

Gly &

70

Ala

Gly

Gly

Arg

Tyr

150

Val

Asp

Ser

Tyr

Thr

230

Ala

Lys

Lys

55

Asp

Gly

Glu

Pro

135

Trp

Ala

Ser

Val

Tyr

215

Ser

Leu

Glu

Artificial Sequence

Arg

Lys

Tyr

Thx

Val

120

Met

Met

Gln

Val

Tyr

200

Cys

Val

Lys

Lys

Ala

Ala

Tyr

Lys

105

Lys

Lys

Asn

Ile

Lys

185

Leu

Thr

Thr

Glu

Val
265

Pro

Ala

Cys

90

Leu

Leu

Leu

Trp

Arg

170

Gly

Gln

Gly

Val

Lys

250

Ala

Trp

Leu

75

Ala

Thr

Asp

Ser

Val

155

Asn

Arg

Met

Ser

Ser

235

Val

Ala

Thr

60

Thr

Leu

Val

Glu

Cys

140

Arg

Lys

Phe

Asn

Tyr

220

Sexr

Ala

Pro

Ile

Leu

Thr

125

Val

Gln

Pro

Thr

Asn

205

Tyx

Gly

Ala

Lys

Ala

Thr

Tyr

Gly

110

Gly

Ala

Ser

Ile

190

Leu

Gly

Gly

Leu

Glu
270

Arg

Gly

Ser

95

Gly

Gly

Ser

Pro

Asn

175

Ser

Arg

Met

Cys

Lys
255

Amino acid seguence of the RECA47VL-hXR32VH-K coil

Gly

Gly

Gly

Glu

160

Tyxr

Arg

Val

Asp

Gly

240

Glu

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

1

5

10

15

Glu Arg Val Thr Met Thr Cys Ser Ala Arg Ser Ser Ile Ser Phe Met

20

25

- 4] -

30



Tyr Trp

Asp Thr
50

Gly Ser
65

Asp Ala

Phe Gly

Gly Gly

Pro Gly
130

Asn Thr
145

Glu Trp

Tyr Ala

Lys Asn

Ala Val

210

Ser Trp
225

Tyxr

Ser

Gly

Ala

Ser

Gly

115

Gly

Tyr

Val

Asp

Ser

195

Tyr

Phe

Gly Gly Cys

Ala Leu

Lys Glu

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

<220>
<223>

<400>

Lys

71
271
PRT

Gln

Asn

Thr

Thr

Gly

100

Glu

Ser

Ala

Ser
180

Leu

Ala

Glu
260

Gln

Leu

Sexr

Tyr

85

Thr

Val

Leu

Met

Arg

165

Val

Tyr

Cys

Tvx

Gly

245

Lys

Lys

Ala

Tyr

70

Tyr

Lys

Gln

Arg

Asn

150

Ile

Lys

Leu

Val

Trp

230

Gly

Val

Pro

Ser

Cys

Leu

Leu

Leu

135

Trp

Arg

Asp

Gln

Arg

215

Gly

Lys

Ala

Artificial Sequence

Gly

40

Gly

Leu

Gln

Glu

Val

120

Val

Ser

Arg

Met

200

His

Gln

Val

Ala

Ser

Val

Thr

Gln

Leu

105

Glu

Cys

Arg

Lys

Phe

185

Asn

Gly

Gly

Ala

Leu
265

Ser

Pro

Ile

Trp

90

Lys

Ser

Ala

Gln

Tyr
170

Thr I

Ser

Asn

Thr

Ala
250

Pro

Val

Ser

75

Ser

Arg

Gly

Ala

Ala

155

Asn

Leu
Phe
Leu
235

Leu

Glu

Arg
Arg
60

Arg

Ser

Gly

Ser

140

Pro

Azn

Ser

Lys

Gly

220

Val

Lys

Lys

Leu

45

Phe

Met

Tyxr

Gly

Gly

125

Gly

Gly

Tyr

Arg

Thr

205

Asn

Thr

Glu

Val

Leu

Ser

Glu

Gly

110

Leu

Phe

Lys

Ala

Asp

150

Glu

Ser

Val

Lys

Ala
270

Ile

Gly

Ala

Leu

95

Ser

val

Thy

Gly

Thy

175

Asp

Asp

Tyr

Ser

Val

255

Ala

Amino acid sequence of the hXR32VL-RECR4TVH-E coil

71

-47 -

Tyr

Ser

Glu

80

Thr

Gly

Gln

Phe

Leu

160

Tyxr

Ser

Thr

Val

Ser

240

Leu



Gln

Thr

Asn

Leu

Ser

65

Gln

Leu

Gly

Leu

Tyr

i45

Gln

Asn

Ser

Ser

Asp

225

Gly

Lys

Ala

Val

Tyx

Ile

50

Gly

Ala

Trp

Ser

Val

130

Thr

Gly

Tyr

Ser

Ala

210

Val

Gly

Glu

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

<220>
<223>

Val Val
Thr Leu
20

Ala Asn
35

Gly Gly

Ser Leu

Glu Asp

Val Phe

100

Gly Gly
115

Lys Pro

Phe Ser

Leu Glu

Asn Gly

180

Thr Thr
195

Val Tyr

Trp Gly

Gly Glu

Val Ala
260

72
125
PRT

Thr

Thr

Trp

Thr

Leu

Giu

85

Gly

Gly

Gly

Gly

Trp

165

Lys

Ala

Phe

Ala

Val

245

Ala

Gln

Cys

Val

Asn

Gly

70

Ala

Gly

Gly

Ala

Ser

150

Phe

Tyr

Cys

Gly

230

Ala

Leu

Glu

Arg

Gln

Lys

55

Gly

Asp

Gly

Gln

Ser

135

Trp

Gly

Lys

Met

Ala

215

Thr

Ala

Artificial Sequence

Ser

Gln

40

Arg

Lys

Tyr

Thr

Val

120

Val

Met

Arg

Asp

Glu

200

Arg

Thr

Leu

Lys

Ser

Ser

25

Lys

Ala

Ala

Tyr

Lys

105

Gln

Lys

Ile

Lys

185

Leu

Ile

Val

Leu

10

Thr

Pro

Pro

Ala

Cys

20

Leu

Leu

Trp

Tyr

170

Ala

Ser

Tyr

Thr

Lys

250

Val

Amino acid sequence of hVH-6M

<43 -

Thr

Gly

Gly

Trp

Leu

75

Ala

Thr

Gln

Ser

Val

155

Pro

Thr

Ser

Gly

Val

235

Glu

Ala

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Gln

Cys

140

Lys

Gly

Leu

Leu

Asn

220

Ser

Val

Ala

Ser

Val

Ala

45

Pro

Ile

Trp

Leu

Asp

Thr

Thr

205

Asn

Ser

Ala

Leu

Pro

Thr

30

Pro

Ala

Thr

Tyr

Gly

110

Gly

Ala

Arg

Gly

Ala

190

Ser

Val

Gly

Ala

Glu
270

Gly

15

Thx

Arg

Arg

Gly

Sexr

95

Gly

Pro

Ser

Pro

Glu

175

Asp

Val

Gly

Leu
255

Lys

Gly

Ser

Gly

Phe

Ala

80

Asn

Gly

Glu

Gly

Gly

160

Thr

Lys

Asp

Phe

Cys

240

Glu



<400> 72

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr
20 25 30
Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Gly Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Glu Tyr Ala Ala
50 55 60
Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser
65 70 75 80
Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 90 95
Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110
Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125
<210> 1713
<211> 375
<212> DNA
<213> Artificial Seqguence
<220>
<223> Polynucleotide Sequence Encoding hVH-6M Variable Heavy Chain
<400> 73
gaggtgcage tggtggagtc tgggggagge ttggtecage ctggagggtc cctgagactce 60
tcectgtgeag cetetggatt caccttcaac acatacgeta tgaattgggt ccgecagget 120
ccagggaagy ggctggagty ggttggaagg atcaggtcca agtacaacaa ttatgcaacce 180
gagtatgcecy actctgtgaa ggatagattc accatctcaa gagatgattc aaagaactca 240
ctgtatctge aaatgaacag cctgaaaacc gaggacacgg cegtgtatta ctgtgtgaga 300
cacggtaact tcggcaattc ttacgtgtet tggtttgett attggggaca ggggacactyg 360
gtgactgtgt cttecce 375
<210> 74
<211> 125
<212> PRT
<213> Artificial Sequence
<220>
<223> Amino acid segquence of hVH-8M
<400> 74
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Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 : 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr

20 25 30
Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45
Ala Arg Ile Arg Asn Lys Tyr Asn Asn Tyr Ala Thr Glu Tyr Ala Ala
50 55 60
Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser
65 70 75 80
Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 90 95

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe

100 105 110
Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120 125
<210> 75
<211> 375
<212> DNA
<213> Artificial Seguence
<220>
<223> Polynucleotide Sequence Encoding hVH-8M Variable Heavy Chain
<400> 75
gaggtgcage tggtggagtc tgggggaggc ttggtccage ctggagggtc cctgagacte 60
tcctgtgecag cctetggatt caccttcaac acatacgeta tgaattgggt ccgecagget 120
ccagggaagyg ggctggagtyg ggttgcaagg atcaggaaca agtacaacaa ttatgcaacce 180
gagtatgceyg actctgtgaa ggatagattc accatctcaa gagatgattc aaagaactca 240
ctgtatctge aasatgaacag ccltgaaaacc gaggacacgg ccgtgtatta ctgtgtgaga 300
cacggtaact tcggcaattc ttacgtgtet tggtttgett attggggaca ggggacacty 360
gtgactgtgt cttce 375
<210> 76
<211> 125
<212> PRT
<213> Artificial Sequence
<220>
<223> Amino Acid Sequence of variant “a" (I5LT Y52cA) of humanized mAb2
murine monoclonal antibody variable heavy chain

<400> 76
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Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Lys Gly

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr
20 25 30

Ala Met Asn Trp Val Arxg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Arg Thr Ala Ser Lys Ala Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp

Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Gln Ser Ile
€5 70 75 80

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

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala
115 120 125

<210> 77

<211> 125

<212> PRT

<213> Artificial Segquence

<220>
<223> Amino Acid Sequence of variant "b" (I51T N54S) of humanized mAb2
murine monoclonal antibody variable heavy chain

<400> 77

Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Lys Gly
1 10 15

(€1

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr
20 25 30

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Arg Thr Arg Ser Lys Tyr Asn Ser Tyr Ala Thr Tyr Tyr Ala Asp
50 55 60

Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Gln
65 70 75

(957
o
bl
el

0
O

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

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala
115 120 125
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<210> 78
<21i1> 125
<212> PRT

<213> Artificial Sequence

<220>

<223> Amino Acid Sequence of wvariant "c"

(IS1T A56T)

murine monoclonal antibody variable heavy chain

<400> 78

Glu Val Lys

Ser Leu Lys

Ala Met Asn

35

Ala Arg Thr
50

Ser Val Lys
65

Leu Tyr Leu

Tyr Cys Val
Ala Tyr Trp
115
<210> 79
<211> 125
<212> PRT

Leu Leu

Leu Ser
20

Trp Val

Arg Ser

Asp Arg

Gln Met
85

Arg His
100

Gly Gln

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Gly

Sex

Ala

Gln

Tyr

55

Thr

Asn

Asn

Thr

<213> Artificial Sequence

<220>

<223> Aminc Acid Sequence of variant "d"

Gly

Ala

Ala

40

Asn

Ile

Leu

Phe

Leu
120

Gly

Asn

Ser

Lys

Gly

105

Val

Gly
1
Gly
Gly
Tyr
Arg
Thr
90

Asn

Thr

Leu

Phe

Asp
75
Glu

Ser

Val

Val

Thr

Gly

Thr

60

Asp

Tyr

Ser

(I51T

mAb2 murine monoclonal antibody variable

<400> 78

Glu Val Lys

1
L

Sexr Leu Lys
Ala Met Asn
35

Ala Arg Thr
50

Leu Leu

5

Leu Ser
20

Trp Val

Arg Ser

Glu Ser

Cys

Arg Gln

Lys Ala

Ala

55

Gly

Ala

Ala
40

Gly

Ser
25

Pro

Gly

10
A

Gly

Gly

Leu

Phe

Lys

Asn Ser Tyr Ala

S 47 -

Val

Gly

Thr
60

Gln

Phe

Leu

45

Tyr

Ser

Thr

Val

Ala
125

Pro

Asn

30

Glu

Tyr

Gln

Ala

Ser
110

Lys

15

Thr

Trp

Ala

Ser

Met
95

Trp

Y52cA N548)
heavy chain

Gln

Phe

Leu

45

Tyr

Pro
Asnh
30

Glu

Tyr

Lys

Thr

Trp

Ala

of humanized mab2

Gly

Tyr

Asp
Ile
g0

Tyr

Phe

of humanized

Gly

Tyr

Val

Asp



Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Gln Ser Ile

65 70 75 80
Leu Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Met Tyr
85 90 95
Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110
Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala
115 120 125
<210> 80
<211> 125
<212> PRT

<213> Artificial Sequence

<220>
<223> Amino Acid Sequence of variant Ye” (IDLT N548 AL6T) of humanized
mAb2 murine monoclonal antibody wvariable heavy chain

<400> 80

Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Lys Gly
1 5 190 i3

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr
20 25 30

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Rla Arg Thr Arg Ser Lys Tyr Asn Ser Tyr Thr Thr Tyr Tyr Ala Asp
50 55 60

Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Gln Ser Ile
65 70 75 80

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

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala
115 120 125

<210> 81

<211> 125

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino Acid Sequence of variant "£¥ (IS1T Y52cA N54S AB6T) of
humanized mAb2 murine monoclonal antibody variable heavy chain

<400> 81
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Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Lys Gly

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr
20 25 30

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Arg Thr Arg Ser Lys Ala Asn Ser Tyr Thr Thr Tyr Tyr Ala Asp

Ser Val Lys Asp Arg Phe Thr Ile Sex Arg Asp Asp Ser Gln Ser Ile
65 70 75 80

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

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala
115 120 125

<210> 82

<211> 125

<212> PRT

<213> Artificial Seguence

<220>
<223> Amino Acid Sequence of variant "g" (I5L1T D61A) of humanized mAb2
murine monoclonal antibody variable heavy chain

<400> 82

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

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr
20 25 30

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45
Ala Arg Thr Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Ala
50 55 60
Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Gln Ser Ile
65 70 75 80

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

Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala
115 120 125
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<210> 83

<211> 125

<212> PRT

<213> Artificial Sequence

<220>

<223> 2Amino Acid Sequence of variant "h" (I51T.D65G) of humanized nmAb2

murine monoclonal antibody variable heavy chain

<400> 83

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

1 5 10 - 15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr

20 25 30

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 490 45

Ala Arg Thr Arg Sexr Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp

50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Gln Ser Ile

65 70 75 80

Leu Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Met Tyr

85 90 95
Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala
115 120 125

<210> 84

<211> 125

<212> PRT

<213> Artificial Sequence

<220>

<223> Anmino Acid Sequence of variant "i" (I51T Y52c¢A N54S D61A) of

humanized mab2 murine monoclonal antibody variable heavy chain
<400> 84

1
L

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

5 10 S

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr

20 25 30

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45

Ala Arg Thr Arg Ser Lys Ala Asn Ser Tyr Ala Thr Tyr Tyr Ala Ala

50
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Sexr
65

Leu

Val

Tyr

Cys

Tyr

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

<220>
<223>

<400>

Lys

Leu

Val

Trp
115

85
125
PRT

Asp

Gln

Arg
100

Arg

Met
85

His

Phe Thr
70
Asn Asn

Gly Asn

Gly Thr

Artificial Sequence

Ile

Leu

Phe

Leu
120

Ser Arg Asp Asp Ser

75

Lys Thr Glu Asp Thr

S0

Gly Asn Ser Tyr Val

105

Val Thr Val Ser Ala

Amino Acid Sequence of variant *j"

125

Gln Ser Ile

80

Ala Met Tyr

95

Ser Trp Phe

110

(I51T Y52cA N5435 DE5G) of

humanized mAb2 murine monoclonal antibody variable heavy chain

85

Glu Val Lys

1

Ser

Ela

Ala

Ser

65

Leu

Tyr

Ala

Leu

Met

Arg

Val

Tyr

Cys

Tyxr

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

<220>
<223>

<400>

Lys

Asn
35

Thr

Lys

Leu

Val

Trp

115

86
125
PRT

Leu

Leu

20

Trp

Arg

Gly

Gln

Arg

100

Gly

Leu

Ser

Val

Ser

Arg

Met

85

His

Gln

Glu Ser

Cys Ala

Arg Gin

Lys Ala

55
Phe Thr
70
Asn Asn

Gly Asn

Gly Thr

Artificial Seguence

Gly

Ala

Ala

40

Asn

Ile

Leu

Phe

Leu
129

Gly Gly
10

Ser Gly

Pro Gly I

Ser Tyr

Sexr Arg

Lys Thr
90

Gly Asn
105

Val Thr

Amino Acid Sequence of variant "k"

Leu

Phe

Ala

Asp

75

Glu

Ser

Val

Thr

Gly

Thr

60

Asp

Asp

Tyr

Ser

Gin

Leu

Thr

Val

Ala
125

Pro

Asn

30

Tyr

Gln

Ala

Ser
110

Lys
15

Thr

Ser

Met
95

Tyr

Val

Asp

Ile

80

Tyr

Phe

(I51T Y52cA N54S D61A D65G) of

humanized mAb2 murine monoclonal antibody variable heavy chain

86
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Glu Val

Lys

Ser Leu Lys

Ala Met Asn

Ala Arg
50

Ser Val
65

Leu Tyr

Tyr Cys

Ala Tyr

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

<220>
<223>

<400>

Glu Val

Ser Leu

Ala Met

Gly Arg

50
Ser Val
65
Leu Tyr

Tyr Cys

Ala Tyx

35

Thr

Lys

Leu

Val

Trp

115

87
125
PRT

Leu

Leu
20

Trp

Arg

Gly

Gln

Arg

100

Gly

Leu

Ser

Val

Ser

Arg

Met

85

His

Gln

Glu

Cys

Arg

Lys

Phe

70

Asn

Ser

Ala

Asn

Asn

Thr

Artificial Sequence

Gly
Ala
Ala
40

Asn

Ile

Phe

Leu
120

Gly

Ser

25

Pro

Ser

Ser

Lys

Gly

105

Val

Gly
10

Gly
Gly
Tyr
Arg
Thr
940

Asn

Thr

Leu

Phe

Lys

Ala

Asp

75

Glu

Ser

Val

Amino Acid Sequence of variant "2k"
(VH8-A49G V932)) of humanized nmAb2 murine monoclonal
variable heavy chain

87

Gln

Arg

Asn

35

Thr

Lys

Leu

Ala

Trp
115

Leu

Leu

20

Trp

Arg

Gly

Glin

Arg

100

Gly

Val

Ser

Val

Ser

Arg

Met

85

His

Gln

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Gly

Ser

Ala

Gin

Ser

Asn

Thr

Gly

Ala

Ala

40

Asn

Ile

Leu

Phe

Leu
120

Gly

Ser

25

Pro

Ser

Ser

Lys

Gly

105

Val

Gly
10

Gly
Gly
Tyr
Arg
Thr
990

Asn

Thr

-52 .

Leu

Phe

Lys

Thr

Asp

Glu

Ser

Val

Val

Thr

Gly

Thr

60

Asp

Asp

Tyr

Ser

Gln

Ser

Thr

Val

Ala
125

Pro

Asn

30

Glu

Tyr

Gln

Ala

Ser
110

Lys

15

Thr

Trp

Ala

Ser

Met
95

Trp

(I51T Y52ZcA N548

Val

Thr

Gly

Thr

60

Asp

Asp

Tyr

Sexr

Gln

Phe

Leu

45

Tyr

Ser

Thr

Val

Say
125

Pro

Asn

30

Glu

Tyr

Lys

Ala

Ser
110

GlLy
15

Thr

Asn

Val
35

Trp

Gly

Tyr

Val

Ala

Ile
80

D61A D65G
antibody

Ala
Ser
80

Tyr

Phe



<210> 88
<211> 125
<212> PRT
<213> Artificial Seguence

<220>

<223> Anmino Acid Sequence of variant "5k" (I51T Y52cA N34S D6lA D65G
(VH8-VS34)) of humanized mAb2 murine monoclonal antibody variable
heavy chain

<400> 88

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser G Phe Thr Phe Asn Thr Tyr
20 25 30

ad
LY

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Gilu Trp Val
35 40 45

Ala Arg Thr Arg Ser Lys Ala Asn Ser Tyr Thr Thr Tyr Tyr Ala Ala
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser
65 70 75 g0

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

Tyr Cys Ala Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe
100 105 110

Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125
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