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<130>
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<141>

PCT

<150>
<151>

<160> 109

<170>

<210> 1

<211> 3182
<212> DNA
<213>

<220>
<223>

<400> 1

aattccacaa
gctggtggct
tcaatcttct
ctaggacccc
ccgcagagtc
cttggccaaa
tgtcctggtt
ctatgcctca
ctaattccag
caaggaacct
tgtattccca
cgtttctcct
actgtttggc
ttgagtccct
ctaacaaaac
atgggtcctt
ctattaacag

2019-

930485.401W0

12-19

Us 62/782,896
2018-

12-20

ccttccacca
ccagttcagg
cgaggattgg
ttctcgtgtt
tagactcgtg
attcgcagtc
atcgctggat
tcttcttgtt
gatcctcaac
ctatgtatcc
tcccatcatc
ggctcagttt
tttcagttat
ttttaccgct
aaagagatgg
gccacaagaa
gcctattgat

COMBINATION HBV THERAPY

Hepatitis B Virus

aactctgcaa
aacagtaaac

ggaccctgceg

acaggcgeses
gtggacttct

cccaacctcc
gtgtctgegg
ggttcttctg
aaccagcacg
ctcctgttgc
ctgggctttc
actagtgcca
atggatgatg
gttaccaatt
ggttactctc
cacatcatac
tggaaagtat

FastSEQ for Windows Version 4.0

Hepatitis B Virus genome, NC_003977.2

gatcccagag
cctgttctga
ctgaacatgg
tttttcttgt
ctcaattttc
aatcactcac
cgttttatca
gactatcaag
ggaccatgcc
tgtaccaaac
ggaaaattcc
tttgttcagt
tggtattggg
ttcttttgtc
taaattttat
aaaaaatcaa
gtcaacgaat

SEQUENCE LISTING

tgagaggcct
ctactgcctc
agaacatcac
tgacaagaat
tagggggaac
caacctcttg
tcttectcett
gtatgttgcc
ggacctgcat
cttcggacgg
tatgggagtg
ggttcgtagg
ggccaagtct
tttgggtata
gggttatgtc
agaatgtttt
tgtgggtctt

gtatttccct
tcccttatcg
atcaggattc
cctcacaata
taccgtgtgt
tcctccaact
catcctgctg
cgtttgtcct
gactactgct
aaattgcacc
ggcctcagcc
gctttccccc
gtacagcatc
catttaaacc
attggatgtt
agaaaacttc
ttgggttttg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



ctgcceccttt
ctaagcaggc
acctttaccc
ccactggctg
tgccgatcca
acattatcgg
tgctaggctg
cgctgaatcc
gtctgccgtt
cttctcatct
cgtgaacgcc
aatgtcaacg
gttgggggag
ctgcgcacca
actgttcaag
aaagaatttg
gtacgagatc
cattgttcac
actctagcta
agttatgtca
tgtctcactt
cgcactcctc
actgttgtta
aggtctcaat
ttggactcat
tcctcattgg
atgtgaacag
gcctgeccagg
ttattatcca
atggaaggcg
accatattct
tgggattctt
attgggactt
cattcgggct
agggcatact
gaaggcagcc
g8

<210> 2
<211> 18
<212> DNA

tacacaatgt
tttcactttc
cgttgecccgg
gggcttggtc
tactgcggaa
gactgataac
tgctgccaac
tgcggacgac
ccgaccgacc
gccggaccgt
caccaaatat
accgaccttg
gagattaggt
gcaccatgca
cctccaagct
gagctactgt
ttctagatac
ctcaccatac
cctgggtges
acactaatat
ttggaagaga
cagcttatag
gacgacgagg
cgccgegtceg
aaggtgggga
aaaacaccat
tttgtaggcc
ttttatccaa
gaacatctag
ggtatattat
tgggaacaag
tcccgaccac
caatcccaac
gggtttcacc
acaaactttg
taccccgctg

ggttatcctg
tcgccaactt
caacggccag
atgggccatc
ctcctagccg
tctgttgtcc
tggatcctgc
ccttctcggg
acggggegea
gtgcacttcg
tgcccaaggt
aggcatactt
taaaggtctt
actttttcac
gtgccttggg
ggagttactc
cgcctcagcet
tgcactcagg
tgttaatttg
gggcctaaag
aacagttata
accaccaaat
caggtcccct
cagaagatct
actttactgg
cttttcctaa
cactcacagt
aggttaccaa
ttaatcatta
ataagagaga
atctacagca
cagttggatc
aaggacacct
ccaccgcacg
ccagcaaatc
tctccacctt

<213> Hepatitis B Virus

<220>

cgttgatgcc
acaaggcctt
gtctgtgcca
agcgcatgcg
cttgttttgc
tatcccgcaa
gcgggacgtc
gtcgettggg
cctctcttta
cttcacctct
cttacataag
caaagactgt
tgtactagga
ctctgcctaa
tggctttggg
tcgtttttgc
ctgtatcggg
caagcaattc
gaagatccag
ttcaggcaac
gagtatttgg
gcccctatcc
agaagaagaa
caatctcggg
gctttattct
tatacattta
taatgagaaa
atatttacca
cttccaaact
aacaacacat
tggggcagaa
cagccttcag
ggccagacgc
gaggcctttt
cgcctectge
tgagaaacac

tttgtatgca
tctgtgtaaa
agtgtttgct
tggaaccttt
tcgcagcagg
atatacatcg
ctttgtttac
actctctcgt
cgcggactcc
gcacgtcgca
aggactcttg
ttgtttaaag
ggctgtaggce
tcatctcttg
gcatggacat
cttctgactt
aagccttaga
tttgctggss
cgtctagaga
tcttgtggtt
tgtctttcgg
tatcaacact
ctccctcegcec
aatctcaatg
tctactgtac
caccaagaca
agaagattgc
ttggataagg
agacactatt
agcgcctcat
tctttccacc
agcaaacacc
caacaaggta
ggggtggagce
ctccaccaat
tcatcctcag

tgtattcaat
caatacctga
gacgcaaccc
tcggctcctc
tctggagcaa
tttccatggc
gtcccgtcgg
ccccttctcc
ccgtctgtgc
tggagaccac
gactctcagc
actgggagga
ataaattggt
ttcatgtcct
cgacccttat
ctttccttca
gtctcctgag
ggaactaatg
cctagtagtc
tcacatttct
agtgtggatt
tccggagact
tcgcagacga
ttagtattcc
ctgtctttaa
ttatcaaaaa
aattgattat
gtattaaacc
tacacactct
tttgtgggtc
agcaatcctc
gcaaatccag
ggagctggag
cctcaggctc
cgccagtcag
gccatgcagt

<223> Hepatitis B Virus genome, nucleotides 1579-1597 of
NC_003977.2

<400> 2
gtgtgcactt

cgcttcac

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3182

18



<210> 3

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBV@2, sense strand

<400> 3
gugugcacuu cgcuucaca 19

<210> 4

<211> 21

<212> RNA

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBV@2, antisense strand

<400> 4
ugugaagcga agugcacacu u 21

<210> 5

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Synthetic oligonucleotide (HBVO1l, sense strand)

<400> 5
gugugcacuu cgcuucaca 19

<210> 6

<211> 21

<212> RNA

<213> Artificial Sequence

<220>
<223> Synthetic oligonucleotide (HBVO1l, antisense
strand)

<400> 6
ugugaagcga agugcacacu u 21



<210> 7

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Synthetic oligonucleotide (HBV@2, sense strand)

<400> 7
gugugcacuu cgcuucaca 19

<210> 8

<211> 21

<212> RNA

<213> Artificial Sequence

<220>
<223> Synthetic oligonucleotide (HBVO2, antisense
strand)

<400> 8
ugugaagcga agugcacacu u 21

<210> 9

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Membrane translocation sequence-containing peptide
RFGF

<400> 9
Ala Ala Val Ala Leu Leu Pro Ala Val Leu Leu Ala Leu Leu Ala Pro
1 5 10 15

<210> 10

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Membrane translocation sequence-containing peptide
RFGF analogue



<400> 10
Ala Ala Leu Leu Pro Val Leu Leu Ala Ala Pro
1 5 10

<210> 11

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> HIV Tat protein

<400> 11
Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Pro Pro Gln
1 5 10

<210> 12

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Drosophila Antennapedia protein

<400> 12

Arg Gln Ile Lys Ile Trp Phe Gln Asn Arg Arg Met Lys Trp Lys

1 5 10

<210> 13

<211> 226

<212> PRT

<213> Hepatitis B Virus

<220>
<223> HBsAg S domain

<400> 13

Met Glu Asn Ile Thr Ser Gly Phe Leu Gly Pro Leu Leu
1 5 10

Ala Gly Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile Pro

20 25
Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr
35 40 45
Leu Gly Gln Asn Ser Gln Ser Pro Thr Ser Asn His Ser
50 55 60

Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu

65 70 75

Ile Ile Phe Leu Phe Ile Leu Leu Leu Cys Leu Ile Phe

85 90
Leu Leu Asp Tyr Gln Gly Met Leu Pro Val Cys Pro Leu

Val
Gln
30

Thr
Pro
Arg

Leu

Ile

15

Leu
15

Ser
Val
Thr
Arg
Leu

95
Pro

Gln
Leu
Cys
Ser
Phe
80

Val

Gly



Ser
Gln
Gly
145
Phe
Val
Ser

Leu

Tyr
225

<210> 14
<211> 72

Ser
Gly
130
Asn
Leu
Pro
Val
Ser

210
Ile

Thr
115
Thr
Cys
Trp
Phe
Ile

195
Pro

<212> PRT
<213> Hepatitis B Virus

<220>
<223> J02203 (D, ayw3) HBsAg Antigenic Loop

<400> 14

Gln Gly Met

1

Ser Thr Gly

Met Tyr Pro

35

Cys Ile Pro

50

Trp Ala Ser

65

<210> 15
<211> 72

<212> PRT
<213> Hepatitis

<220>
<223> FJ899792 (D, adw2) HBsAg Antigenic Loop Sequence

<400> 15

100
Thr

Ser
Thr
Glu
Val
180
Trp

Phe

Leu
Pro
20

Ser

Ile

Ala

Ser Thr
Met Tyr
Cys Ile
150
Trp Ala
165
Gln Trp
Met Met

Leu Pro

Pro Val
Cys Arg
Cys Cys
Pro Ser

Arg Phe
70

B Virus

Gly
Pro
135
Pro
Ser
Phe

Trp

Leu
215

Cys
Thr
Cys
Ser

55
Ser

Pro
120
Ser
Ile
Ala
Val
Tyr

200
Leu

Pro
Cys
Thr
40

Trp

Trp

105
Cys

Cys
Pro
Arg
Gly
185
Trp

Pro

Leu

Met
25
Lys

Ala

Arg Thr

Cys Cys

Ser Ser
155

Phe Ser

170

Leu Ser

Gly Pro

Ile Phe

Ile Pro
10

Thr Thr
Pro Ser

Phe Gly

Cys
Thr
140
Trp
Trp
Pro

Ser

Phe
220

Sequence

Met
125
Lys

Ala
Leu
Thr
Leu

205
Cys

110
Thr

Pro
Phe
Ser
Val
190
Tyr

Leu

Gly Ser Ser

Ala Gln Gly

30

Asp Gly Asn

45

Lys Phe Leu

60

Thr
Ser
Gly
Leu
175
Trp

Ser

Trp

Thr
15

Thr
Cys

Trp

Ala
Asp
Lys
160
Leu
Leu

Ile

Val

Thr
Ser
Thr

Glu

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



45

1 5 10
Gly Thr Gly Pro Cys Arg Thr Cys Thr Thr Pro Ala Gln
20 25

Met Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp Gly
35 40

Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Gly Lys Phe

50 55 60

Trp Ala Ser Ala Arg Phe Ser Trp

65 70

<210> 16

<211> 72

<212> PRT

<213> Hepatitis B Virus

<220>

<223> AM282986 (A) HBsAg Antigenic Loop Sequence

<400> 16
Gln Gly Met Leu Pro Val
1 5
Ser Thr Gly Pro Cys Lys
20
Met Phe Pro Ser Cys Cys
35
Cys Ile Pro Ile Pro Ser
50
Trp Ala Ser Val Arg Phe
65 70

<210> 17

<211> 72

<212> PRT

<213> Hepatitis B Virus

<220>
<223> D23678 (B1) HBsAg

<400> 17
Gln Gly Met Leu Pro Val
1 5
Ser Thr Gly Pro Cys Lys
20
Met Phe Pro Ser Cys Cys
35
Cys Ile Pro Ile Pro Ser
50
Trp Ala Ser Val Arg Phe

Cys Pro Leu Ile Pro Gly
10
Thr Cys Thr Thr Pro Ala
25

Cys Thr Lys Pro Ser Asp
40

Ser Trp Ala Phe Ala Lys

55 60

Ser Trp

Antigenic Loop Sequence

Cys Pro Leu Ile Pro Gly
10
Thr Cys Thr Thr Pro Ala
25

Cys Thr Lys Pro Thr Asp
40

Ser Trp Ala Phe Ala Lys

55 60

Ser Trp

Thr
Gln
Gly

45
Tyr

Ser
Gln
Gly

45
Tyr

Gly
30
Asn

Leu

Thr
Gly
30

Asn

Leu

Ser
Gly
30

Asn

Leu

15
Thr

Cys

Trp

Thr
15
Asn

Cys

Trp

Thr
15

Thr
Cys

Trp

Ser

Thr

Glu

Thr

Ser

Thr

Glu

Thr

Ser

Thr

Glu



65

<210> 18
<211> 72
<212> PRT

70

<213> Hepatits B Virus

<220>

<223> AB117758 (C1) HBsAg Antigenic

<400> 18

Gln Gly
1

Ser

Met

Thr Gly

Met Phe Pro
35
Ile Pro
50

Ala

Cys
Trp Ser
65

<210> 19
<211> 74
<212> PRT

Leu
Pro
20

Ser

Ile

Val

<213> Hepatitis

<220>

Pro Val

Cys Lys
Cys Cys
Pro Ser

Phe
70

Arg

B Virus

<223> AB205192(E) HBsAg

<400> 19

Gln Gly Met
1

Ser Thr Gly

Met Phe Pro
35
Cys Ile Pro
50
Trp Ala Ser
65

<210> 20
<211> 71
<212> PRT

Leu
Pro
20

Ser

Ile

Ala

<213> Hepatitis

<220>

Pro Val

Cys Arg
Cys Cys
Pro Ser

Phe
70

Arg

B Virus

Cys
Thr
Cys
Ser

55
Ser

Pro Leu

Cys Thr
25

Thr Lys

40

Trp Ala

Trp

Loop Sequence

Leu Pro Gly
10
Ile Pro Ala

Pro Ser Asp

Phe Ala Arg
60

Antigenic Loop Sequence

Cys
Thr
Cys
Ser

55
Ser

Pro Leu

Thr
25
Lys

Cys

Ser
40
Trp Ala

Trp Leu

Ile
10
Thr

Pro Gly
Leu Ala

Pro Ser Asp

Phe Gly Lys
60

Ser

Thr
Gln
Gly

45
Phe

Ser
Gln
Gly

45
Phe

Ser
Gly
30

Asn

Leu

Ser
Gly
30

Asn

Leu

Thr
15

Thr
Cys

Trp

Thr
15

Thr
Cys

Trp

Thr

Ser

Thr

Glu

Thr

Ser

Thr

Glu



<223> X69798 (F4) HBsAg

<400> 20
Gln Gly Met Leu
1
Ser Thr Gly Pro
20
Pro Ser Cys
35

Pro Ile Pro
50

Ser Ala Arg

Phe
Ile

Ala
65

<210> 21

<211> 70

<212> PRT

<213> Hepatitis

<220>
<223> AF1 60501

<400> 21

Gln Gly Met
1

Ser Thr Gly

Leu

Pro
20
Tyr Pro Ser Cys
35
Pro Ile Pro
50
Ser Val Arg

65

Ser

Phe

<210> 22

<211> 72

<212> PRT

<213> Hepatitis

<220>

Pro Val
5

Cys Thr

Cys Cys

Ser Ser

Phe Ser
70

B Virus

Antigenic Loop Sequence

Cys Pro Leu

Cys Thr Thr
25
Ser Lys Pro
40
Trp Ala Leu
55
Trp

(G) HBsAg Antigenic

Pro Val
5

Cys Thr

Cys Cys

Ser Trp

Ser Trp
70

B Virus

Cys Pro Leu

Cys Thr Thr
25
Thr Pro Ser
40
Ala Phe Ala
55

Leu Pro Gly Ser
10
Leu Ala Gln Gly

Ser Asp Gly Asn

45

Gly Lys Tyr Leu
60

Loop Sequence

Ile Pro Gly Ser
10
Pro Ala Gln Gly

Asp Gly Asn Cys
45
Lys Tyr Leu Trp
60

<223> AY090454 (H) HBsAg Antigenic Loop Sequence

<400> 22

Thr
Thr
30

Cys

Trp

Ser
Asn
30

Thr

Glu

Thr
15

Ser
Thr

Glu

Thr
15
Ser

Cys

Trp

Thr
Met
Cys

Trp

Thr
Met
Ile

Ala

Gln Gly Met Leu Pro Val Cys Pro Leu Leu Pro Gly Ser Thr Thr Thr

1

5

10

15

Ser Thr Gly Pro Cys Lys Thr Cys Thr Thr Leu Ala Gln Gly Thr Ser

20

25

30



Met Phe Pro Ser Cys Cys

35

Cys Ile Pro Ile Pro Ser
50

Trp Ala Ser Ala Arg Phe
65 70
<210> 23
<211> 72
<212> PRT

<213> Hepatitis B Virus

<220>

10

Cys Thr Lys Pro Ser Asp Gly Asn Cys Thr

40

45

Ser Trp Ala Phe Gly Lys Tyr Leu Trp Glu

55
Ser

Trp

<223> AF241409 (I) HBsAg Antigenic Loop

<400> 23
Gln Gly Met Leu Pro Val
1 5
Ser Thr Gly Pro Cys Lys
20
Met Tyr Pro Ser Cys Cys
35
Cys Ile Pro Ile Pro Ser
50
Trp Ala Ser Ala Arg Phe
65 70

<210> 24

<211> 72

<212> PRT

<213> Hepatitis B Virus

<220>

Cys
Thr
Cys
Ser

55
Ser

Pro Leu

Cys Thr
25

Thr Lys

40

Trp Ala

Trp

Ile
10

Thr
Pro

Phe

<223> AB486012 (J) HBsAg Antigenic Loop

<400> 24
Gln Gly Met Leu Pro Val
1 5
Ser Thr Gly Pro Cys Arg
20
Met Phe Pro Ser Cys Cys
35
Cys Ile Pro Ile Pro Ser
50
Trp Ala Ser Val Arg Phe
65 70

<210> 25

Cys
Thr
Cys
Ser

55
Ser

Pro Leu

Cys Thr
25

Thr Lys

40

Trp Ala

Trp

Leu
10

Ile
Pro

Phe

60

Sequence

Pro Gly Ser
Pro Ala Gln

Ser Asp Gly
45
Ala Lys Tyr
60

Sequence

Pro Gly Ser
Thr Ala Gln

Ser Asp Gly
45
Ala Lys Phe
60

Ser
Gly
30

Asn

Leu

Thr
Gly
30

Asn

Leu

Thr
15
Asn

Cys

Trp

Thr
15
Thr

Trp

Thr

Ser

Thr

Glu

Thr

Ser

Thr

Glu



<211> 72
<212> PRT
<213> Hepatitis B Virus

<220>
<223> HBsAg Y100C/P120T

<400> 25
Cys Gln Gly Met Leu Pro
1 5
Thr Gly Thr Gly Thr Cys
20
Ser Met Tyr Pro
35

Ile

Ser Cys

Thr Cys Pro Ile Pro

50

Trp Ala Ser Ala

65

Arg Phe
70

<210> 26

<211> 72

<212> PRT

<213> Hepatitis B Virus

<220>
<223> HBsAg P120T HBsAg

<400> 26
Gln Gly Met Leu Pro
1 5
Gly Thr Gly Thr Cys
20
Ser

Val
Arg

Met Tyr Pro
35
Cys Ile Pro
50
Trp Ala Ser
65

Cys Cys

Ile Pro Ser

Ala Phe

70

Arg

<210> 27

<211> 72

<212> PRT

<213> Hepatitis B Virus

<220>

11

HBsAg Antigenic

Val Cys Pro Leu Ile Pro
10
Thr Cys Thr
25
Cys Thr Lys
40

Ser Trp Ala

Arg Thr Pro

Cys Pro Ser
Ser
55
Ser

Phe Gly
60
Trp

Antigenic Loop Sequence

Cys Pro Leu Ile Pro Gly

10

Thr Cys Thr Thr Pro Ala
25

Thr Lys

40

Trp Ala

Cys Pro Ser Asp
Ser
55

Ser

Phe Gly Lys
60
Trp

Gly
Ala
Asp

45
Phe

Ser
Gln
Gly

45
Phe

Loop Sequence

Ser
Gln
30

Gly

Leu

Ser
Gly
30

Asn

Leu

<223> HBsAg P120T/S143L HBsAg Antigenic Loop Sequence

Ser
15

Gly
Asn

Trp

Thr
15

Thr
Cys

Trp

Thr
Thr
Cys

Glu

Thr
Ser
Thr

Glu



<400> 27

Gln Gly Met
1

Gly Thr Gly

Leu

Thr
20
Met Tyr Pro Ser
35
Cys Ile Pro
50
Trp Ala Ser

65

Ile
Ala
<210> 28

<211> 72

<212> PRT

<213> Hepatitis

<220>

<223> HBsAg C121 S HBsAg Antigenic Loop

<400> 28

Gln Gly
1

Gly Thr

Met Leu
Pro
20
Met Tyr Pro Ser
35

Cys Ile Pro Ile

50
Trp Ala

65

Ser Ala

<210> 29

<211> 72

<212> PRT

<213> Hepatitis

<220>

Pro Val

Cys Arg
Cys Cys
Pro Ser

Phe
70

Arg

B Virus

Pro Val

Ser Arg
Cys Cys
Pro Ser

Phe
70

Arg

B Virus

<223> HBsAg R122D HBsAg

<400> 29
Gln Gly Met Leu
1

Gly Thr Gly Pro
20

Met Tyr Pro Ser

35
Cys Ile Pro Ile

Pro Val
5

Cys Asp

Cys Cys

Pro Ser

Cys
Thr
Cys
Ser

55
Ser

Cys
Thr
Cys
Ser

55
Ser

Pro Leu

Cys Thr
25

Thr Lys

40

Trp Ala

Trp

Pro Leu

Cys Thr
25

Thr Lys

40

Trp Ala

Trp

12

Ile
10
Thr

Pro Gly Ser

Pro Ala Gln

Pro Leu Asp Gly
45

Gly Lys Phe
60

Phe

Sequence

Ile
10
Thr

Pro Gly Ser

Pro Ala Gln

Pro Ser Asp Gly

45
Phe

Phe Gly Lys

60

Antigenic Loop Sequence

Cys
Thr
Cys

Ser

Pro Leu

Cys Thr
25

Thr Lys

40

Trp Ala

Ile Pro Gly Ser
10

Thr Pro Ala Gln
Pro Ser Asp Gly
45

Phe Gly Lys Phe

Ser
Gly
30

Asn

Leu

Ser
Gly
30

Asn

Leu

Ser
Gly
30

Asn

Leu

Thr
15

Thr
Cys

Trp

Thr
15

Thr
Cys

Trp

Thr
15

Thr
Cys

Trp

Thr

Ser

Thr

Glu

Thr

Ser

Thr

Glu

Thr

Ser

Thr

Glu



50

Trp Ala Ser Ala Arg Phe
65 70
<210> 30

<211> 71

<212> PRT

<213> Hepatitis B Virus

<220>
<223> HBsAg R122I HBsAg

<400> 30
Gln Gly Met Leu Pro
1 5
Gly Thr Gly Pro Cys
20
Ser

Val

Ile

Met Pro
35

Ile

Tyr Cys

Ile Pro Pro Ser Ser

50
Ala Ser

65

Ala Phe Ser

70

Arg

<210> 31

<211> 72

<212> PRT

<213> Hepatitis B Virus
<220>

<223> HBsAg T123N HBsAg

<400> 31
Gln Gly Met Leu Pro
1 5
Gly Thr Gly Pro Cys
20
Ser

Val
Arg

Met Tyr Pro
35
Cys Ile Pro
50
Trp Ala Ser
65

Cys Cys

Ile Pro Ser

Ala Phe

70

Arg

<210> 32
<211> 72
<212> PRT

<213> Hepatitis B Virus

13

55
Ser Trp

60

Antigenic Loop Sequence

Cys Pro Leu Ile Pro Gly
10
Thr Cys Thr Thr Pro Ala
25
Cys Thr Pro Ser Asp Gly
40
Trp Ala Phe Gly Lys Phe
55 60
Trp

Antigenic Loop Sequence

Cys Pro Leu Ile Pro Gly

10

Asn Cys Thr Thr Pro Ala
25

Thr Lys

40

Trp Ala

Cys Pro Ser Asp
Ser
55
Ser

Phe Gly Lys
60
Trp

Ser
Gln
Asn

45
Leu

Ser
Gln
Gly

45
Phe

Ser
Gly
30

Cys

Trp

Ser
Gly
30

Asn

Leu

Thr
15

Thr
Thr

Glu

Thr
15

Thr
Cys

Trp

Thr
Ser
Cys

Trp

Thr
Ser
Thr

Glu



<220>

<223> HBsAg Q129H HBsAg

<400> 32

Gln Gly Met
1

Gly Thr Gly

Met Tyr Pro
35
Cys Ile Pro
50
Trp Ala Ser
65

<210> 33
<211> 72
<212> PRT

Leu
Pro
20

Ser

Ile

Ala

<213> Hepatitis

<220>

Pro Val
Cys Arg
Cys Cys
Pro Ser

Arg Phe
70

B Virus

<223> HBsAg Q129L HBsAg

<400> 33

Gln Gly Met
1

Gly Thr Gly

Met Tyr Pro
35
Cys Ile Pro
50
Trp Ala Ser
65

<210> 34
<211> 72
<212> PRT

Leu
Pro
20

Ser

Ile

Ala

<213> Hepatitis

<220>

<223> HBsAg M1 33H HBsAg Antigenic Loop Sequence

<400> 34

Pro Val
Cys Arg
Cys Cys
Pro Ser

Arg Phe
70

B Virus

14

Antigenic Loop Sequence

Cys
Thr
Cys
Ser

55
Ser

Pro Leu

Cys Thr
25

Thr Lys

40

Trp Ala

Trp

Ile Pro Gly
10
Thr Pro Ala

Pro Ser Asp

Phe Gly Lys
60

Antigenic Loop Sequence

Cys
Thr
Cys
Ser

55
Ser

Pro Leu

Cys Thr
25

Thr Lys

40

Trp Ala

Trp

Ile Pro Gly
10
Thr Pro Ala

Pro Ser Asp

Phe Gly Lys
60

Ser
His
Gly

45
Phe

Ser
Leu
Gly

45
Phe

Ser
Gly
30

Asn

Leu

Ser
Gly
30

Asn

Leu

Thr
15

Thr
Cys

Trp

Thr
15

Thr
Cys

Trp

Thr

Ser

Thr

Glu

Thr

Ser

Thr

Glu

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

1

5

10

15



Gly Thr Gly Pro
20

His Tyr Pro Ser

35
Cys Ile Pro Ile
50
Trp Ala Ser Ala
65

<210> 35

<211> 72

<212> PRT

<213> Hepatitis

<220>

Cys
Cys
Pro

Arg

Arg
Cys
Ser

Phe
70

B Virus

15

Thr Cys Thr Thr Pro Ala Gln

25

Cys Thr Lys Pro Ser Asp Gly

40

45

Ser Trp Ala Phe Gly Lys Phe

55
Ser

Trp

60

<223> HBsAg M1 33L HBsAg Antigenic Loop Sequence

<400> 35
Gln Gly Met Leu
1
Gly Thr Gly Pro
20
Leu Tyr Pro Ser
35
Cys Ile Pro Ile
50
Trp Ala Ser Ala
65

<210> 36

<211> 72

<212> PRT

<213> Hepatitis

<220>

Pro
Cys
Cys
Pro

Arg

Val
Arg
Cys
Ser

Phe
70

B Virus

<223> HBsAg M133T HBsAg

<400> 36
Gln Gly Met Leu
1
Gly Thr Gly Pro
20
Thr Tyr Pro Ser
35
Cys Ile Pro Ile
50
Trp Ala Ser Ala
65

Pro
Cys
Cys
Pro

Arg

Val
Arg
Cys
Ser

Phe
70

Cys
Thr
Cys
Ser

55
Ser

Pro Leu

Cys Thr
25

Thr Lys

40

Trp Ala

Trp

Ile Pro Gly
10
Thr Pro Ala

Pro Ser Asp

Phe Gly Lys
60

Antigenic Loop Sequence

Cys
Thr
Cys
Ser

55
Ser

Pro Leu

Cys Thr
25

Thr Lys

40

Trp Ala

Trp

Ile Pro Gly
10
Thr Pro Ala

Pro Ser Asp

Phe Gly Lys
60

Ser
Gln
Gly

45
Phe

Ser
Gln
Gly

45
Phe

Gly Thr Ser

30

Asn Cys Thr

Leu Trp Glu

Ser
Gly
30

Asn

Leu

Ser
Gly
30

Asn

Leu

Thr
15

Thr
Cys

Trp

Thr
15

Thr
Cys

Trp

Thr

Ser

Thr

Glu

Thr

Ser

Thr

Glu



<210> 37
<211> 72
<212> PRT

<213> Hepatitis B Virus

<220>

16

<223> HBsAg K141 E HBsAg Antigenic Loop Sequence

<400> 37

Gln Gly Met
1

Gly Thr Gly

Met Tyr Pro
35
Cys Ile Pro
50
Trp Ala Ser
65

<210> 38
<211> 72
<212> PRT

Leu
Pro
20

Ser

Ile

Ala

<213> Hepatitis

<220>

Pro Val
Cys Arg
Cys Cys
Pro Ser

Arg Phe
70

B Virus

<223> HBsAg P142S HBsAg

<400> 38

Gln Gly Met
1

Gly Thr Gly

Met Tyr Pro
35
Cys Ile Pro
50
Trp Ala Ser
65

<210> 39
<211> 72
<212> PRT

Leu
Pro
20

Ser

Ile

Ala

<213> Hepatitis

<220>

Pro Val
Cys Arg
Cys Cys
Pro Ser

Arg Phe
70

B Virus

Cys
Thr
Cys
Ser

55
Ser

Pro Leu

Cys Thr
25

Thr Glu

40

Trp Ala

Trp

Ile Pro Gly
10
Thr Pro Ala

Pro Ser Asp

Phe Gly Lys
60

Antigenic Loop Sequence

Cys
Thr
Cys
Ser

55
Ser

Pro Leu

Cys Thr
25

Thr Lys

40

Trp Ala

Trp

Ile Pro Gly
10
Thr Pro Ala

Ser Ser Asp

Phe Gly Lys
60

<223> HBsAg S143K HBsAg Antigenic Loop Sequence

Ser
Gln
Gly

45
Phe

Ser
Gln
Gly

45
Phe

Ser
Gly
30

Asn

Leu

Ser
Gly
30

Asn

Leu

Thr
15

Thr
Cys

Trp

Thr
15
Thr

Trp

Thr

Ser

Thr

Glu

Thr

Ser

Thr

Glu



<400> 39

Gln Gly Met Leu Pro
1 5

Gly Thr Gly Pro Cys

20

Ser Cys

Val
Arg

Met Tyr Pro
35
Cys Ile Pro
50
Trp Ala Ser
65

Cys

Ile Pro Ser

Ala Phe

70

Arg

<210> 40

<211> 71

<212> PRT

<213> Hepatitis B Virus
<220>

<223> HBsAg D144A HBsAg

<400> 40
Gln Gly Met Leu Pro Val
1 5
Gly Thr Gly Pro Cys Arg
20
Tyr Pro Ser Cys Cys
35

Pro Ile Pro Ser Ser

50

Ser Ala Arg Phe Ser
70

Met
Ile

Ala
65

<210> 41

<211> 72

<212> PRT

<213> Hepatitis B Virus
<220>

<223> HBsAg G145R HBsAg

<400> 41
Gln Gly Met Leu Pro Val
1 5
Gly Thr Gly Pro Cys Arg
20
Met Tyr Pro Ser Cys Cys

17

Cys Pro Leu Ile Pro Gly

10

Cys Thr Thr Pro Ala
25

Thr Lys

40

Trp Ala

Thr

Cys Pro Lys Asp
Ser
55
Ser

Phe Gly Lys
60
Trp

Antigenic Loop Sequence

Cys Pro Leu Ile Pro Gly
10
Thr Cys Thr Thr Pro Ala
25
Cys Thr Pro Ser Ala Gly
40
Trp Ala Phe Gly Lys Phe
55 60
Trp

Antigenic Loop Sequence

Cys Pro Leu Ile Pro Gly
10
Thr Cys Thr Thr Pro Ala
25

Ser
Gln
Gly

45
Phe

Ser
Gln
Asn

45
Leu

Ser

Gln

Thr
15
Thr

Ser Thr

Gly Ser
30
Asn

Cys Thr

Leu Trp Glu

Thr
15
Thr

Ser Thr

Gly
30
Cys

Ser

Thr Cys

Trp Glu Trp

Thr Thr
15

Gly Thr Ser
30

Ser

Cys Thr Lys Pro Ser Asp Arg Asn Cys Thr



35

40

18

45

Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Gly Lys Phe Leu Trp Glu

50

55

Trp Ala Ser Ala Arg Phe Ser Trp

65

<210> 42
<211> 72
<212> PRT

70

<213> Hepatitis B Virus

<220>

<223> HBsAg N146A HBsAg

<400> 42
Gln Gly Met Leu
1
Gly Thr Gly Pro
20
Met Tyr Pro Ser
35
Cys Ile Pro Ile
50
Trp Ala Ser Ala
65

<210> 43

<211> 226

<212> PRT

<213> Hepatitis

<220>

Pro
Cys
Cys
Pro

Arg

Val
Arg
Cys
Ser

Phe
70

B Virus

60

Antigenic Loop Sequence

Cys
Thr
Cys
Ser

55
Ser

Pro
Cys
Thr
40

Trp

Trp

<223> HBsAg Genotype D S domain

F1899792)

<400> 43
Met Glu Asn Val
1
Ala Gly Phe Phe
20
Asp Ser Trp Trp
35
Leu Gly Gln Asn
50
Cys Pro Pro Thr
65
Ile Ile Phe Leu

Thr
Leu
Thr
Ser
Cys

Phe
85

Ser
Leu
Ser
Gln
Pro

70
Ile

Gly
Thr
Leu
Ser
55

Gly

Leu

Phe
Arg
Asn
40

Pro

Tyr

Leu

Leu

Thr
25
Lys

Ala

Ile Pro Gly

10

Thr Pro Ala

Pro Ser Asp

Phe Gly Lys

60

Ser
Gln
Gly

45
Phe

Ser
Gly
30

Ala

Leu

(Genbank accession no.

Leu
Ile
25

Phe
Thr
Arg

Leu

Gly
10

Leu
Leu
Ser

Trp

Cys
90

Pro
Thr
Gly
Asn
Met

75
Leu

Leu
Ile
Gly
His
60

Cys

Ile

Leu
Pro
Thr
45

Ser

Leu

Phe

Val
Gln
30

Thr
Pro

Arg

Leu

Thr
15

Thr
Cys

Trp

Leu
15

Ser
Val
Thr
Arg

Leu
95

Thr

Ser

Thr

Glu

Gln

Leu

Ser

Phe
80
Val



Leu
Ser
Gln
Gly
145
Phe
Val
Ser

Leu

Tyr
225

Leu
Ser
Gly
130
Asn
Leu
Pro
Val
Ser

210
Ile

Asp
Thr
115
Thr
Cys
Trp
Phe
Ile

195
Pro

<210> 44
<211> 8
<212> PRT
<213> Artificial Sequence

<220>

<223> Synthetic sequence HBC34 CDRH1

<400> 44

Tyr
100
Thr
Ser
Thr
Glu
Val
180
Trp

Phe

Gln
Gly
Met
Cys
Trp
165
Gln

Met

Leu

Gly
Thr
Tyr
Ile
150
Ala
Trp

Met

Pro

Met
Gly
Pro
135
Pro
Ser
Phe

Trp

Leu
215

Leu
Pro
120
Ser
Ile
Ala
Val
Tyr

200
Leu

Gly Arg Ile Phe Arg Ser Phe Tyr

1

<210> 45

<211> 7
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC34 short CDRH2

<400> 45

5

Asn Gln Asp Gly Ser Glu Lys

1

<210> 46

<211> 8
<212> PRT
<213> Artificial Sequence

5

Pro
105
Cys
Cys
Pro
Arg
Gly
185
Trp

Pro

Val
Arg
Cys
Ser
Phe
170
Leu

Gly

Ile

19

Cys
Thr
Cys
Ser
155
Ser
Ser

Pro

Phe

Pro
Cys
Thr
140
Trp
Trp
Pro

Ser

Phe
220

Leu

Thr
125
Lys

Ala
Leu
Thr
Leu

205
Cys

Ile
110
Thr
Pro
Phe
Ser
Val
190
Tyr

Leu

Pro
Pro
Ser
Gly
Leu
175
Trp

Ser

Trp

Gly
Ala
Asp
Lys
160
Leu
Leu

Thr

Val



20

<220>
<223> Synthetic sequence HBC34 long CDRH2

<400> 46
Ile Asn Gln Asp Gly Ser Glu Lys
1 5

<210> 47

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC34 CDRH3

<400> 47
Ala Ala Trp Ser Gly Asn Ser Gly Gly Met Asp Val
1 5 10

<210> 48

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC34 CDRL1

<400> 48
Lys Leu Gly Asn Lys Asn
1 5

<210> 49

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC34 short CDRL2

<400> 49
Glu Vval Lys
1

<210> 50
<211> 9
<212> PRT



21

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC34 long CDRL2

<400> 50
Val Ile Tyr Glu Val Lys Tyr Arg Pro
1 5

<210> 51

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC34 CDRL3

<400> 51
Gln Thr Trp Asp Ser Thr Thr Val Val
1 5

<210> 52

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC34v35 CDRL3

<400> 52
Gln Thr Phe Asp Ser Thr Thr Val Val
1 5

<210> 53

<211> 119

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC34 VH

<400> 53
Glu Leu Gln Leu Val Glu Ser Gly Gly Gly Trp Val Gln Pro Gly Gly
1 5 10 15
Ser Gln Arg Leu Ser Cys Ala Ala Ser Gly Arg Ile Phe Arg Ser Phe
20 25 30
Tyr Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45



Ala
Lys
65

Leu

Ala

Thr

Thr
50

Ile

Asn

Gly Arg Phe

Gln

Met

Asn

Ala Trp Ser

Thr

Val
115

<210> 54
<211> 119
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 54
Glu Val Gln Leu

1
Ser

Tyr
Ala
Lys
65

Leu

Ala

Thr

<210> 55

Leu
Met
Asn
50

Gly
Gln
Ala

Thr

Arg
Ser
35

Ile
Arg
Met
Trp

Val
115

<211> 106
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC34 VL

<400> 55

100
Ser

Leu
20

Trp
Asn
Phe
Asn
Ser

100
Thr

Gln Asp Gly Ser Glu Lys

55

Thr Ile Ser Arg Asp Asn

70

Asn Leu Arg Val Glu Asp

85

90

Gly Asn Ser Gly Gly Met

Val Ser Ser

sequence HBC34v31 VH

105

Val Glu Ser Gly Gly Gly

5
Ser

Val
Gln
Thr
Asn
85

Gly

Val

Cys
Arg
Asp
Ile
70

Leu

Asn

Ser

Ala
Gln
Gly
55

Ser
Arg

Ser

Ser

Ala
Ala
40

Ser
Arg
Val

Gly

Ser
25

Pro
Glu
Asp
Glu

Gly
105

10
Gly

Gly
Lys
Asn
Asp

20
Met

22

Leu
Ala

75
Thr

Leu
Arg
Lys
Leu
Ala
75

Thr

Asp

Tyr
60

Lys
Ala

Val

Val

Ile

Tyr
60

Lys
Ala

Val

Val
Asn
Val

Trp

Gln
Phe
Leu
45

Val
Asn

Val

Trp

Asp
Ser
Tyr

Gly
110

Pro
Arg
30

Glu
Asp
Ser

Tyr

Gly
110

Ser
Leu
Tyr

95
Gln

Gly
15

Ser
Trp
Ser
Leu
Tyr

95
Gln

Val
Phe
80

Cys

Gly

Gly
Phe
Val
Val
Phe
80

Cys

Gly

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

1

5

10

15

Thr Val Ser Ile Pro Cys Ser Gly Asp Lys Leu Gly Asn Lys Asn Val

20

25

30



Cys Trp Phe Gln
35
Glu val Lys Tyr
50
Asn Ser Gly Asn
65
Asp Glu Ala Ala

Phe Gly Gly Gly
100

<210> 56
<211> 106
<212> PRT

His Lys Pro Gly Gln
40
Arg Pro Ser Gly Ile
55
Thr Ala Thr Leu Thr
70

Tyr Phe Cys Gln Thr

85

Thr Arg Leu Thr Val
105

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 56
Ser Tyr Glu Leu
1
Thr Val Ser Ile
20
Cys Trp Phe Gln
35
Glu val Lys Tyr
50
Asn Ser Gly Asn
65
Asp Glu Ala Ala

Phe Gly Gly Gly
100

<210> 57
<211> 106
<212> PRT

sequence HBC34v7 VL

Thr Gln Pro Pro Ser
5
Pro Cys Ser Gly Asp
25
His Lys Pro Gly Gln
40
Arg Pro Ser Gly Ile
55
Thr Ala Thr Leu Thr
70
Tyr Phe Cys Gln Thr
85
Thr Arg Leu Thr Val
105

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 57
Ser Tyr Glu Leu
1

sequence HBC34v23 VL

Ser
Pro
Ile
Trp

90
Leu

Val
10

Lys
Ser
Pro
Ile
Phe

90
Leu

23

Pro
Glu
Ser

75
Asp

Ser
Leu
Pro
Glu
Ser

75
Asp

Val
Arg
60

Gly

Ser

Val
Gly
Val
Arg
60

Gly

Ser

Thr G1n Pro Pro Ser Val Ser Val

5

10

Thr Ala Ser Ile Thr Cys Ser Gly Asp Lys Leu Gly

20
Cys Trp Tyr Gln
35

25

Gln Lys Pro Gly Gln Ser Pro Val

40

Leu
45

Phe
Thr

Thr

Ser
Asn
Leu
45

Phe
Thr

Thr

Ser

Asn

Leu
45

Val Ile
Ser Gly
Gln Ala

Thr Val
95

Pro Gly
15

Lys Asn

30

Val Ile

Ser Gly
Gln Ala

Thr Val
95

Pro Gly
15

Lys Asn

30

Val Ile

Tyr
Ser
Met

80
Val

Gln
Val
Tyr
Ser
Met

80
Val

Gln
Ala

Tyr



Glu val Lys Tyr
50

Asn Ser Gly Asn

65

Asp Glu Ala Asp

Phe Gly Gly Gly
100

<210> 58
<211> 106
<212> PRT

Arg Pro

Thr Ala
70

Tyr Tyr

85

Thr Lys

Ser Gly Ile Pro
55

Thr Leu Thr Ile

Cys Gln Thr Phe
%0
Leu Thr Val Leu

105

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 58
Ser Tyr
1
Thr

Glu Leu

Val Ile
20
Gln

Ser

Phe
35
Lys

Ser Trp

Glu Vval
50
Ser

Tyr
Asn Asn
65
Asp

Gly

Glu Ala Ala

Phe Gly Gly

100

<210> 59
<211> 106
<212> PRT

sequence HBC34v34 VL

Thr Gln
5
Pro Cys

His Lys

Arg Pro

Thr Ala
70
Tyr Phe
85

Thr Arg

Val
10
Lys

Pro Pro Ser

Ser Gly Asp

25

Pro Gly Gln Ser

40
Ser Gly Ile Pro
55
Thr Thr

Leu Ile

Thr Phe
90

Leu

Cys Gln

Val
105

Leu Thr

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 59
Ser Tyr Glu Leu
1

Thr Val Ser Ile
20

Ala Trp Phe Gln

35
Glu val Lys Tyr
50

sequence HBC34v35 VL

Thr Gln
5

Pro Cys

His Lys

Arg Pro

Pro Pro Ser Val
10

Ser Gly Asp Lys

25
Pro Gly Gln Ser
40
Ser Gly Ile Pro
55

24

Glu
Ser

75
Asp

Ser
Leu
Pro
Glu
Ser

75
Asp

Ser
Leu
Pro

Glu

Arg Phe Ser Gly
60
Gly Thr Gln Ala

Ser Thr Thr Val
95

Val Ser Pro Gly

15

Gly Asn Lys Asn

30

Val Leu Val Ile

45
Arg Phe Ser
60

Gly

Gly

Thr Gln Ala

Thr Thr Val

95

Ser

Val Ser Pro Gly

15

Gly Asn Lys Asn

30

Val Leu Val Ile

45
Phe

Arg Ser

60

Gly

Ser
Met

80
Val

Gln
Val
Tyr
Ser
Met

80
Val

Gln
Val
Tyr

Ser



25

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Met

65

70

75

80

Asp Glu Ala Ala Tyr Phe Cys Gln Thr Phe Asp Ser Thr Thr Val Val

85

90

Phe Gly Gly Gly Thr Arg Leu Thr Val Leu

<210> 60
<211> 106
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 60

Ser
1
Thr

Ser
Glu
Asn
65

Asp

Phe

Tyr Glu
Val Ser
Trp Phe
35
Val Lys
50
Ser Gly
Glu Ala

Gly Gly

<210> 61

<211> 106
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 61
Ser Tyr Glu Leu

1

100

Leu
Ile
20

Gln
Tyr
Asn

Ala

Gly
100

Thr Val Ser Ile

Ala

Glu

Asn
65

Trp Phe
35

Val Lys

50

Ser Gly

20
Gln

Tyr

Asn

105

sequence HBC34_LC40S VL

Thr Gln
5
Pro Cys

His Lys
Arg Pro

Thr Ala
70

Tyr Phe

85

Thr Arg

Pro
Ser
Pro
Ser
55

Thr
Cys

Leu

Pro
Gly
Gly
40

Gly
Leu

Gln

Thr

Ser
Asp
25

Gln
Ile
Thr
Thr

Val
105

Val
10

Lys
Ser
Pro
Ile
Trp

90
Leu

sequence HBC34 LC40A VL

Thr Gln
5

Pro Cys

His Lys

Arg Pro

Thr Ala
70

Pro
Ser
Pro
Ser

55
Thr

Pro
Gly
Gly
40

Gly

Leu

Ser
Asp
25

Gln
Ile

Thr

Val
10

Lys
Ser

Pro

Ile

Ser
Leu
Pro
Glu
Ser

75
Asp

Ser
Leu
Pro
Glu

Ser
75

Val
Gly
Val
Arg
60

Gly

Ser

Val
Gly
Val
Arg

60
Gly

Ser
Asn
Leu
45

Phe
Thr

Thr

Ser
Asn
Leu
45

Phe

Thr

Pro
Lys
30

Val
Ser

Gln

Thr

Pro
Lys
30

Val

Ser

Gln

95

Gly
15

Asn
Ile
Gly
Ala

Val
95

Gly
15

Asn
Ile
Gly

Ala

Gln
Val
Tyr
Ser
Met

80
Val

Gln
Val
Tyr
Ser

Met
80



26

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

85

90

Phe Gly Gly Gly Thr Arg Leu Thr Val Leu

<210> 62

<211> 106
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 62

Ser
1
Thr

Ser
Glu
Asn
65

Asp

Phe

Tyr Glu
Ala Ser
Trp Tyr
35
Val Lys
50
Ser Gly
Glu Ala

Gly Gly

<210> 63

<211> 106
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 63

Ser
1
Thr

Ala
Glu
Asn

65
Asp

Tyr Glu
Ala Ser

Trp Tyr
35

Val Lys

50

Ser Gly

Glu Ala

100

Leu
Ile
20

Gln
Tyr
Asn

Asp

Gly
100

Leu
Ile
20

Gln
Tyr

Asn

105

sequence HBC34v23_LC40S

Thr Gln
5
Thr Cys

Gln Lys
Arg Pro

Thr Ala
70

Tyr Tyr

85

Thr Lys

Pro
Ser
Pro
Ser
55

Thr
Cys

Leu

Pro
Gly
Gly
40

Gly
Leu

Gln

Thr

Ser
Asp
25

Gln
Ile
Thr
Thr

Val
105

Val
10

Lys
Ser
Pro
Ile
Phe

90
Leu

sequence HBC34v23_ LC40A

Thr Gln
5
Thr Cys

Gln Lys
Arg Pro
Thr Ala

70

Tyr Tyr
85

Pro
Ser
Pro
Ser
55

Thr

Cys

Pro
Gly
Gly
40

Gly

Leu

Gln

Ser
Asp
25

Gln
Ile
Thr

Thr

Val
10

Lys
Ser
Pro

Ile

Phe
90

VL

Ser
Leu
Pro
Glu
Ser

75
Asp

VL

Ser
Leu
Pro
Glu
Ser

75
Asp

Val
Gly
Val
Arg
60

Gly

Ser

Val
Gly
Val
Arg
60

Gly

Ser

Ser
Asn
Leu
45

Phe
Thr

Thr

Ser
Asn
Leu
45

Phe
Thr

Thr

Pro
Lys
30

Val
Ser

Gln

Thr

Pro
Lys
30

Val
Ser

Gln

Thr

95

Gly
15

Asn
Ile
Gly
Ala

Val
95

Gly
15

Asn
Ile
Gly
Ala

Val
95

Gln
Ala
Tyr
Ser
Met

80
Val

Gln
Ala
Tyr
Ser
Met

80
Val



Phe Gly Gly Gly Thr Lys Leu Thr Val Leu

100

<210> 64
<211> 106
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 64

Ser Tyr Glu Leu
1

Thr Val Ser Ile

20
Ser Trp Phe Gln
35
Glu Vval Lys Tyr
50

Asn Ser Gly Asn
65

Asp Glu Ala Ala

Phe Gly Gly Gly
100

<210> 65
<211> 106
<212> PRT

105

sequence HBC34v31 LC40S

Thr Gln
5
Pro Cys

His Lys
Arg Pro

Thr Ala
70

Tyr Phe

85

Thr Arg

Pro
Ser
Pro
Ser
55

Thr
Cys

Leu

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 65
Ser Tyr Glu Leu
1
Thr Val Ser Ile
20
Ala Trp Phe Gln
35
Glu val Lys Tyr
50
Asn Ser Gly Asn
65
Asp Glu Ala Ala

Phe Gly Gly Gly
100

Pro
Gly
Gly
40

Gly
Leu

Gln

Thr

Ser
Asp
25

Gln
Ile
Thr
Thr

Val
105

sequence HBC34v31 L

Thr Gln
5
Pro Cys

His Lys
Arg Pro

Thr Ala
70

Tyr Phe

85

Thr Arg

Pro
Ser
Pro
Ser
55

Thr
Cys

Leu

Pro
Gly
Gly
40

Gly
Leu

Gln

Thr

Ser
Asp
25

Gln
Ile
Thr
Thr

Val
105

Val
10

Lys
Ser
Pro
Ile
Trp

90
Leu

27

VL

Ser
Leu
Pro
Glu
Ser

75
Asp

C40A VL

Val
10

Lys
Ser
Pro
Ile
Trp

90
Leu

Ser
Leu
Pro
Glu
Ser

75
Asp

Val
Gly
Val
Arg
60

Gly

Ser

Val
Gly
Val
Arg
60

Gly

Ser

Ser
Asn
Leu
45

Phe
Thr

Thr

Ser
Asn
Leu
45

Phe
Thr

Thr

Pro
Lys
30

Val
Ser

Gln

Thr

Pro
Lys
30

Val
Ser

Gln

Thr

Gly
15

Asn
Ile
Gly
Ala

Val
95

Gly
15

Asn
Ile
Gly
Ala

Val
95

Gln
Val
Tyr
Ser
Met

80
Val

Gln
Val
Tyr
Ser
Met

80
Val



<210> 66
<211> 106
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 66
Ser Tyr Glu Leu
1
Thr Val Ser Ile
20
Ser Trp Phe Gln
35
Glu val Lys Tyr
50
Asn Ser Gly Asn
65
Asp Glu Ala Ala

Phe Gly Gly Gly
100

<210> 67
<211> 106
<212> PRT

sequence HBC34v32_LC40S

Thr Gln
5
Pro Cys

His Lys
Arg Pro

Thr Ala
70

Tyr Phe

85

Thr Arg

Pro
Ser
Pro
Ser
55

Thr
Cys

Leu

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 67
Ser Tyr Glu Leu
1
Thr Val Ser Ile
20
Ala Trp Phe Gln
35
Glu val Lys Tyr
50
Asn Ser Gly Asn
65
Asp Glu Ala Ala

Phe Gly Gly Gly
100

<210> 68

Pro Ser Val

Gly
Gly
40

Gly
Leu

Gln

Thr

Asp
25

Gln
Ile
Thr
Thr

Val
105

10
Lys

Ser
Pro
Ile
Phe

90
Leu

sequence HBC34v32_ L C40A

Thr Gln
5
Pro Cys

His Lys
Arg Pro

Thr Ala
70

Tyr Phe

85

Thr Arg

Pro
Ser
Pro
Ser
55

Thr
Cys

Leu

Pro Ser Val

Gly
Gly
40

Gly
Leu

Gln

Thr

Asp
25

Gln
Ile
Thr
Thr

Val
105

10
Lys

Ser
Pro
Ile
Phe

90
Leu

28

VL

Ser
Leu
Pro
Glu
Ser

75
Asp

Ser
Leu
Pro
Glu
Ser

75
Asp

Val
Gly
Val
Arg
60

Gly

Ser

Val
Gly
Val
Arg
60

Gly

Ser

Ser
Asn
Leu
45

Phe
Thr

Thr

Ser
Asn
Leu
45

Phe
Thr

Thr

Pro
Lys
30

Val
Ser

Gln

Thr

Pro
Lys
30

Val
Ser

Gln

Thr

Gly
15

Asn
Ile
Gly
Ala

Val
95

Gly
15

Asn
Ile
Gly
Ala

Val
95

Gln
Val
Tyr
Ser
Met

80
Val

Gln
Val
Tyr
Ser
Met

80
Val



<211> 10
<212> PR

6
T

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 68

Ser Tyr Glu Leu

1
Thr Ala

Ser Trp

Glu val
50

Asn Ser

65

Asp Glu

Phe Gly
<210> 69

<211> 10
<212> PR

Ser
Tyr
35

Lys
Gly
Ala

Gly

6
T

Ile
20

Gln
Tyr
Asn

Asp

Gly
100

sequence HBC34v33_LC40S

Thr Gln
5
Thr Cys

Gln Lys
Arg Pro

Thr Ala
70

Tyr Tyr

85

Thr Lys

Pro Pro Ser Val

Ser
Pro
Ser
55

Thr
Cys

Leu

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 69
Ser Tyr
1

Thr Ala

Ala Trp

Glu val
50

Asn Ser

65

Asp Glu

Phe Gly

<210> 70

Glu
Ser
Tyr
35

Lys
Gly
Ala

Gly

<211> 449

<212> PR

T

Leu
Ile
20

Gln
Tyr
Asn

Asp

Gly
100

Gly
Gly
40

Gly
Leu

Gln

Thr

Asp
25

Gln
Ile
Thr
Thr

Val
105

10
Lys

Ser
Pro
Ile
Phe

90
Leu

sequence HBC34v33 L C40A

Thr Gln
5
Thr Cys

Gln Lys
Arg Pro

Thr Ala
70

Tyr Tyr

85

Thr Lys

Pro
Ser
Pro
Ser
55

Thr
Cys

Leu

Pro Ser Val

Gly
Gly
40

Gly
Leu

Gln

Thr

Asp
25

Gln
Ile
Thr
Thr

Val
105

10
Lys

Ser
Pro
Ile
Phe

90
Leu

29

VL

Ser
Leu
Pro
Glu
Ser

75
Asp

Ser
Leu
Pro
Glu
Ser

75
Asp

Val
Gly
Val
Arg
60

Gly

Ser

Val
Gly
Val
Arg
60

Gly

Ser

Ser
Asn
Leu
45

Phe
Thr

Thr

Ser
Asn
Leu
45

Phe
Thr

Thr

Pro
Lys
30

Val
Ser

Gln

Thr

Pro
Lys
30

Val
Ser

Gln

Thr

Gly
15

Asn
Ile
Gly
Ala

Val
95

Gly
15

Asn
Ile
Gly
Ala

Val
95

Gln
Ala
Tyr
Ser
Met

80
Val

Gln
Ala
Tyr
Ser
Met

80
Val



30

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC34v35 HC

<400> 70
Glu Leu Gln Leu Val Glu Ser Gly Gly Gly Trp Val Gln Pro Gly Gly
1 5 10 15
Ser Gln Arg Leu Ser Cys Ala Ala Ser Gly Arg Ile Phe Arg Ser Phe
20 25 30
Tyr Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Thr Ile Asn Gln Asp Gly Ser Glu Lys Leu Tyr Val Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Phe
65 70 75 80
Leu Gln Met Asn Asn Leu Arg Val Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Ala Trp Ser Gly Asn Ser Gly Gly Met Asp Val Trp Gly Gln Gly
100 105 110
Thr Thr Val Ser Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125
Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140
Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160
Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175
Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180 185 190
Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro
195 200 205
Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 235 240
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255
Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 270
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
275 280 285
Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
290 295 300
Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 315 320
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 330 335
Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
340 345 350



Leu
Cys
Ser
385
Asp
Ser

Ala

Lys

Pro
Leu
370
Asn
Ser

Arg

Leu

<210> 71

<211>

<212> PR

<213>

<220>

<223>

HC

<400> 71
Glu Leu Gln

1
Ser

Tyr
Ala
Lys
65

Leu
Ala
Thr
Pro
Gly
145
Asn

Gln

Ser

Gln
Met
Thr
50

Gly
Gln
Ala
Thr
Leu
130
Cys
Ser

Ser

Ser

Pro
355
Val
Gly
Asp
Trp

His
435

449

T

Arg
Ser
35

Ile
Arg
Met
Trp
Val
115
Ala
Leu
Gly

Ser

Leu

Ser
Lys
Gln
Gly
Gln

420
Asn

Synthetic

Leu
Leu
20

Trp
Asn
Phe
Asn
Ser
100
Ser
Pro
Val
Ala
Gly

180
Gly

31

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

Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp

375 380
Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
390 395

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp

405 410 415

Gln Gly Asn Val Phe Ser Cys Ser Val Met His

425 430

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro

440 445

Artificial Sequence

sequence HBC34v35-MLNS-GAALIE (gIM17, 1)

Val Glu Ser Gly Gly Gly Trp Val Gln Pro Gly
5 10 15
Ser Cys Ala Ala Ser Gly Arg Ile Phe Arg Ser
25 30

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp

40 45
Gln Asp Gly Ser Glu Lys Leu Tyr Val Asp Ser
55 60
Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu
70 75

Asn Leu Arg Val Glu Asp Thr Ala Val Tyr Tyr

85 90 95

Gly Asn Ser Gly Gly Met Asp Val Trp Gly Gln
105 110

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val

120 125
Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
135 140
Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
150 155

Leu Thr Ser Gly Val His Thr Phe Pro Ala Val

165 170 175

Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
185 190

Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys

Thr
Glu
Leu
400
Lys
Glu

Gly

Gly
Phe
Val
Val
Phe
80

Cys
Gly
Phe
Leu
Trp
160
Leu

Ser

Pro



Ser
Thr
225
Ser
Arg
Pro
Ala
Val
305
Tyr
Thr
Leu
Cys
Ser
385
Asp
Ser

Ala

Lys

<210> 72

Asn
210
His
Val
Thr
Glu
Lys
290
Ser
Lys
Ile
Pro
Leu
370
Asn
Ser

Arg

Leu

195
Thr

Thr
Phe
Pro
Val
275
Thr
Val
Cys
Ser
Pro
355
Val
Gly
Asp

Trp

His
435

<211> 449
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 72

Lys
Cys
Leu
Glu
260
Lys
Lys
Leu
Lys
Lys
340
Ser
Lys
Gln
Gly
Gln

420
Ser

Glu Leu Gln Leu

1

Ser Gln Arg Leu

20

Val
Pro
Phe
245
Val
Phe
Pro
Thr
Val
325
Ala
Arg
Gly
Pro
Ser
405
Gln

His

Asp
Pro
230
Pro
Thr
Asn
Arg
Val
310
Ser
Lys
Asp
Phe
Glu
390
Phe
Gly

Tyr

Lys
215
Cys
Pro
Cys
Trp
Glu
295
Leu
Asn
Gly
Glu
Tyr
375
Asn
Phe

Asn

Thr

200
Lys

Pro
Lys
Val
Tyr
280
Glu
His
Lys
Gln
Leu
360
Pro
Asn
Leu

Val

Gln
440

Val
Ala
Pro
Val
265
Val
Gln
Gln
Ala
Pro
345
Thr
Ser
Tyr
Tyr
Phe

425
Lys

Glu
Pro
Lys
250
Val
Asp
Tyr
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410

Ser

Ser

32

Pro
Glu
235
Asp
Asp
Gly
Asn
Trp
315
Pro
Glu
Asn
Ile
Thr
395
Lys
Cys

Leu

sequence HBC34v35-MLNS HC

Val Glu Ser Gly Gly Gly Trp

5

10

Lys
220
Leu
Thr
Val
Val
Ser
300
Leu
Leu
Pro
Gln
Ala
380
Thr
Leu

Ser

Ser

Val

Ser Cys Ala Ala Ser Gly Arg Ile

25

Tyr Met Ser Trp Val Arg Gln Ala Pro Gly Lys

35

Ala Thr Ile Asn

40

Gln Asp Gly Ser Glu Lys Leu

Gly

Tyr

205
Ser

Leu
Leu
Ser
Glu
285
Thr
Asn
Pro
Gln
Val
365
Val
Pro
Thr

Val

Leu
445

Gln
Phe
Leu

45
Val

Cys
Ala
Met
His
270
Val
Tyr
Gly
Glu
Val
350
Ser
Glu
Pro
Val
Leu

430
Ser

Pro
Arg
30

Glu

Asp

Asp
Gly
Ile
255
Glu
His
Arg
Lys
Glu
335
Tyr
Leu
Trp
Val
Asp
415
His

Pro

Gly
15
Ser

Trp

Ser

Lys
Pro
240
Ser
Asp
Asn
Val
Glu
320
Lys
Thr
Thr
Glu
Leu
400
Lys
Glu

Gly

Gly
Phe
Val

Val



Lys
65

Leu
Ala
Thr
Pro
Gly
145
Asn
Gln
Ser
Ser
Thr
225
Ser
Arg
Pro
Ala
Val
305
Tyr
Thr
Leu
Cys
Ser
385
Asp
Ser

Ala

Lys

50
Gly

Gln
Ala
Thr
Leu
130
Cys
Ser
Ser
Ser
Asn
210
His
Val
Thr
Glu
Lys
290
Ser
Lys
Ile
Pro
Leu
370
Asn
Ser

Arg

Leu

Arg
Met
Trp
Val
115
Ala
Leu
Gly
Ser
Leu
195
Thr
Thr
Phe
Pro
Val
275
Thr
Val
Cys
Ser
Pro
355
Val
Gly
Asp

Trp

His
435

Phe
Asn
Ser
100
Ser
Pro
Val
Ala
Gly
180
Gly
Lys
Cys
Leu
Glu
260
Lys
Lys
Leu
Lys
Lys
340
Ser
Lys
Gln
Gly
Gln

420
Ser

Thr
Asn
85

Gly
Val
Ser
Lys
Leu
165
Leu
Thr
Val
Pro
Phe
245
Val
Phe
Pro
Thr
Val
325
Ala
Arg
Gly
Pro
Ser
405
Gln

His

Ile
70

Leu
Asn
Ser
Ser
Asp
150
Thr
Tyr
Gln
Asp
Pro
230
Pro
Thr
Asn
Arg
Val
310
Ser
Lys
Asp
Phe
Glu
390
Phe
Gly

Tyr

55
Ser

Arg
Ser
Ser
Lys
135
Tyr
Ser
Ser
Thr
Lys
215
Cys
Pro
Cys
Trp
Glu
295
Leu
Asn
Gly
Glu
Tyr
375
Asn
Phe

Asn

Thr

Arg
Val
Gly
Ala
120
Ser
Phe
Gly
Leu
Tyr
200
Lys
Pro
Lys
Val
Tyr
280
Glu
His
Lys
Gln
Leu
360
Pro
Asn
Leu

Val

Gln
440

Asp
Glu
Gly
105
Ser
Thr
Pro
Val
Ser
185
Ile
Val
Ala
Pro
Val
265
Val
Gln
Gln
Ala
Pro
345
Thr
Ser
Tyr
Tyr
Phe

425
Lys

Asn
Asp
90

Met
Thr
Ser
Glu
His
170
Ser
Cys
Glu
Pro
Lys
250
Val
Asp
Tyr
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410

Ser

Ser

33

Ala
75

Thr
Asp
Lys
Gly
Pro
155
Thr
Val
Asn
Pro
Glu
235
Asp
Asp
Gly
Asn
Trp
315
Pro
Glu
Asn
Ile
Thr
395
Lys
Cys

Leu

60
Lys

Ala
Val
Gly
Gly
140
Val
Phe
Val
Val
Lys
220
Leu
Thr
Val
Val
Ser
300
Leu
Ala
Pro
Gln
Ala
380
Thr
Leu

Ser

Ser

Asn
Val
Trp
Pro
125
Thr
Thr
Pro
Thr
Asn
205
Ser
Leu
Leu
Ser
Glu
285
Thr
Asn
Pro
Gln
Val
365
Val
Pro
Thr

Val

Leu
445

Ser
Tyr
Gly
110
Ser
Ala
Val
Ala
Val
190
His
Cys
Gly
Met
His
270
Val
Tyr
Gly
Ile
Val
350
Ser
Glu
Pro
Val
Leu

430
Ser

Leu
Tyr
95

Gln
Val
Ala
Ser
Val
175
Pro
Lys
Asp
Gly
Ile
255
Glu
His
Arg
Lys
Glu
335
Tyr
Leu
Trp
Val
Asp
415
His

Pro

Phe
80

Cys
Gly
Phe
Leu
Trp
160
Leu
Ser
Pro
Lys
Pro
240
Ser
Asp
Asn
Val
Glu
320
Lys
Thr
Thr
Glu
Leu
400
Lys
Glu

Gly



<210> 73
<211> 212
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 73
Ser Tyr Glu Leu
1
Thr Val Ser Ile
20
Ala Trp Phe Gln
35
Glu Val Lys Tyr
50
Asn Ser Gly Asn
65
Asp Glu Ala Ala

Phe Gly Gly Gly
100

Pro Ser Val Thr

115
Lys Ala Thr Leu
130

Thr Val Ala Trp

145

Thr Thr Thr Pro

Tyr Leu Ser Leu
180
Cys Gln Vval Thr
195
Thr Glu Cys Ser
210

<210> 74
<211> 212
<212> PRT

sequence HBC34v35 LC

Thr Gln
5
Pro Cys

His Lys
Arg Pro

Thr Ala
70

Tyr Phe

85

Thr Arg

Leu Phe

Val Cys

Lys Ala
150

Ser Lys

165

Thr Pro

His Glu

Pro
Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Leu
135
Asp
Gln

Glu

Gly

<213> Artificial Sequence

<220>

<223> Synthetic sequence HBC34v34 LC

<400> 74

Pro
Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Ser
Ser

Gln

Ser
200

Ser
Asp
25

Gln
Ile
Thr
Thr
Val
105
Ser
Ser
Ser
Asn
Trp

185
Thr

Val
10

Lys
Ser
Pro
Ile
Phe
90

Leu
Ser
Asp
Pro
Asn
170
Lys

Val

34

Ser
Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser

Glu

Val
Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr
140
Lys
Tyr
His

Lys

Ser
Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125
Pro
Ala
Ala

Arg

Thr
205

Pro
Lys
30

Val
Ser
Gln
Thr
Lys
110
Gln
Gly
Gly
Ala
Ser

190
Val

Gly
15

Asn
Ile
Gly
Ala
Val
95

Ala
Ala
Ala
Val
Ser
175
Tyr

Ala

Gln
Val
Tyr
Ser
Met
80

Val
Ala
Asn
Val
Glu
160
Ser

Ser

Pro

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



Thr Val Ser Ile
20

Ser Trp Phe Gln

35
Glu Val Lys Tyr
50

Asn Ser Gly Asn

65

Asp Glu Ala Ala

Phe Gly Gly Gly
100

Pro Ser Val Thr

115
Lys Ala Thr Leu
130

Thr Val Ala Trp

145

Thr Thr Thr Pro

Tyr Leu Ser Leu
180
Cys Gln Vval Thr
195
Thr Glu Cys Ser
210

<210> 75
<211> 128
<212> PRT

Pro
His
Arg
Thr
Tyr
85

Thr
Leu
Val
Lys
Ser
165
Thr

His

Cys
Lys
Pro
Ala
70

Phe
Arg
Phe
Cys
Ala
150
Lys

Pro

Glu

Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Leu
135
Asp
Gln
Glu

Gly

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 75
Glu Vval Gln Leu
1
Ser Leu Arg Leu
20
Ala Met Ser Trp
35
Ala Ser Ile Ser
50
Ala Asp Ser Val
65
Asn Thr Leu Tyr

Leu Tyr Tyr Cys

Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Ser
Ser

Gln

Ser
200

Asp
25

Gln
Ile
Thr
Thr
Val
105
Ser
Ser
Ser
Asn
Trp

185
Thr

sequence HBC24 VH

Leu
5
Ser
Val
Gly
Lys
Leu

85
Ala

Glu
Cys
Arg
Ser
Gly
70

Gln

Lys

Ser
Ala
Gln
Val
55

Arg

Met

Asp

Gly
Ala
Ala
40

Pro
Phe

Asn

Val

Gly
Ser
25

Pro
Gly
Thr

Ser

Gly

10
Lys

Ser
Pro
Ile
Phe
90

Leu
Ser
Asp
Pro
Asn
170
Lys

Val

Gly
10

Gly
Gly
Phe
Ile
Leu

90
Val

35

Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser

Glu

Leu
Ser
Lys
Gly
Ser
75

Arg

Ile

Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr
140
Lys
Tyr
His

Lys

Val
Thr
Gly
Ile
60

Arg
Ala

Gly

Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125
Pro
Ala
Ala
Arg

Thr
205

Gln
Phe
Leu
45

Asp
Asp
Glu

Ser

Lys
30

Val
Ser
Gln
Thr
Lys
110
Gln
Gly
Gly
Ala
Ser

190
Val

Pro
Thr
30

Glu
Thr
Thr
Asp

Tyr

15
Asn

Ile
Gly
Ala
Val
95

Ala
Ala
Ala
Val
Ser
175
Tyr

Ala

Gly
15

Lys
Trp
Tyr
Ser
Thr

95
Tyr

Val
Tyr
Ser
Met
80

Val
Ala
Asn
Val
Glu
160
Ser

Ser

Pro

Gly
Tyr
Val
Tyr
Lys
80

Ala

Tyr



100 105

36

110

Tyr Ala Met Asp Val Trp Gly Gln Gly Thr Ala Val Thr Val Ser Ser

115 120

<210> 76
<211> 109
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC24 VL

<400> 76
Glu Ile Val Leu Thr Gln Ser Pro Gly
1 5
Glu Arg Ala Thr Leu Ser Cys Arg Ala
20 25
Tyr Leu Ala Trp Tyr Gln Gln Lys Pro
35 40
Ile Tyr Ser Ala Ser Thr Arg Ala Thr
50 55
Gly Ser Gly Ser Gly Thr Asp Phe Thr
65 70
Pro Glu Asp Phe Ala Val Tyr Tyr Cys
85
Arg Trp Thr Phe Gly Gln Gly Thr Lys
100 105

<210> 77

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC24 CDRH1

<400> 77
Gly Ser Thr Phe Thr Lys Tyr Ala
1 5

<210> 78

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC24 CDRH2

<400> 78
Ile Ser Gly Ser Val Pro Gly Phe

Thr
10
Ser

Gly
Gly
Leu
Gln

90
Val

Leu
Gln
Gln
Ile
Thr
75

Gln

Glu

Ser
Gly
Ala
Pro
60

Ile
Tyr

Ile

125

Leu
Leu
Pro
45

Asp
Ser

Ala

Lys

Ser
Ser
30

Arg
Arg
Arg

Tyr

Pro
15

Ser
Leu
Phe

Leu

Ser
95

Ser

Leu

Ser

Glu

80
Pro



37

<210> 79

<211> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC24 CDRH3

<400> 79
Leu Tyr Tyr Cys Ala Lys Asp Val Gly Val Ile Gly Ser Tyr Tyr Tyr
1 5 10 15
Tyr Ala Met Asp Val
20

<210> 80

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC24 CDRL1

<400> 80
Gln Gly Leu Ser Ser Ser Tyr
1 5

<210> 81

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC24 CDRL2

<400> 81
Ser Ala Ser
1

<210> 82

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC24 CDRL3

<400> 82
Gln Gln Tyr Ala Tyr Ser Pro Arg Trp Thr



<210> 83
<211> 212
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 83
Ser Tyr Glu Leu
1
Thr Val Ser Ile
20
Cys Trp Phe Gln
35
Glu Val Lys Tyr
50
Asn Ser Gly Asn
65
Asp Glu Ala Ala

Phe Gly Gly Gly
100

Pro Ser Val Thr

115
Lys Ala Thr Leu
130

Thr Val Ala Trp

145

Thr Thr Thr Pro

Tyr Leu Ser Leu
180
Cys Gln Vval Thr
195
Thr Glu Cys Ser
210

<210> 84
<211> 212
<212> PRT

sequence HBC34 LC

Thr Gln
5
Pro Cys

His Lys
Arg Pro

Thr Ala
70

Tyr Phe

85

Thr Arg

Leu Phe

Val Cys

Lys Ala
150

Ser Lys

165

Thr Pro

His Glu

Pro
Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Leu
135
Asp
Gln

Glu

Gly

<213> Artificial Sequence

<220>

Pro
Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Ser
Ser

Gln

Ser
200

Ser
Asp
25

Gln
Ile
Thr
Thr
Val
105
Ser
Ser
Ser
Asn
Trp

185
Thr

<223> Synthetic sequence HBC34v7 LC

<400> 84

10

Val
10

Lys
Ser
Pro
Ile
Trp
90

Leu
Ser
Asp
Pro
Asn
170
Lys

Val

38

Ser
Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser

Glu

Val
Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr
140
Lys
Tyr
His

Lys

Ser
Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125
Pro
Ala
Ala

Arg

Thr
205

Pro
Lys
30

Val
Ser
Gln
Thr
Lys
110
Gln
Gly
Gly
Ala
Ser

190
Val

Gly
15

Asn
Ile
Gly
Ala
Val
95

Ala
Ala
Ala
Val
Ser
175
Tyr

Ala

Gln
Val
Tyr
Ser
Met
80

Val
Ala
Asn
Val
Glu
160
Ser

Ser

Pro

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



Thr Val Ser Ile Pro Cys Ser Gly Asp Lys
20 25
Cys Trp Phe Gln His Lys Pro Gly Gln Ser
35 40
Glu Val Lys Tyr Arg Pro Ser Gly Ile Pro
50 55
Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile
65 70
Asp Glu Ala Ala Tyr Phe Cys Gln Thr Phe
85 90
Phe Gly Gly Gly Thr Arg Leu Thr Val Leu
100 105
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser
115 120
Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
130 135
Thr Val Ala Trp Lys Ala Asp Ser Ser Pro
145 150
Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn
165 170
Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys
180 185
Cys Gln Val Thr His Glu Gly Ser Thr Val
195 200
Thr Glu Cys Ser
210

<210> 85

<211> 212

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC34v23 LC

<400> 85
Ser Tyr Glu Leu Thr Gln Pro Pro Ser Val
1 5 10
Thr Ala Ser Ile Thr Cys Ser Gly Asp Lys
20 25
Cys Trp Tyr Gln Gln Lys Pro Gly Gln Ser
35 40
Glu Val Lys Tyr Arg Pro Ser Gly Ile Pro
50 55
Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile
65 70
Asp Glu Ala Asp Tyr Tyr Cys Gln Thr Phe
85 90
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu

39

Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser

Glu

Ser
Leu
Pro
Glu
Ser
75

Asp

Gly

Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr
140
Lys
Tyr
His

Lys

Val
Gly
Val
Arg
60

Gly

Ser

Gln

Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125
Pro
Ala
Ala
Arg

Thr
205

Ser
Asn
Leu
45

Phe
Thr
Thr

Pro

Lys
30

Val
Ser
Gln
Thr
Lys
110
Gln
Gly
Gly
Ala
Ser

190
Val

Pro
Lys
30

Val
Ser
Gln
Thr

Lys

15
Asn

Ile
Gly
Ala
Val
95

Ala
Ala
Ala
Val
Ser
175
Tyr

Ala

Gly
15

Asn
Ile
Gly
Ala
Val

95
Ala

Val
Tyr
Ser
Met
80

Val
Ala
Asn
Val
Glu
160
Ser

Ser

Pro

Gln
Ala
Tyr
Ser
Met
80

Val

Ala



Pro
Lys
Thr
145
Thr
Tyr
Cys

Thr

<210> 86

Ser
Ala
130
Val
Thr
Leu

Gln

Glu
210

Val
115
Thr
Ala
Thr
Ser
Val

195
Cys

<211> 212
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 86

100
Thr

Leu
Trp
Pro
Leu
180
Thr

Ser

Ser Tyr Glu Leu

1
Thr

Ser
Glu
Asn
65

Asp
Phe
Pro
Lys
Thr
145
Thr

Tyr

Cys

Val
Trp
Val
50

Ser
Glu
Gly
Ser
Ala
130
Val
Thr

Leu

Gln

Ser
Phe
35

Lys
Gly
Ala
Gly
Val
115
Thr
Ala
Thr

Ser

Val

Ile
20

Gln
Tyr
Asn
Ala
Gly
100
Thr
Leu
Trp
Pro
Leu

180
Thr

Leu Phe
Val Cys

Lys Ala
150

Ser Lys

165

Thr Pro

His Glu

Pro
Leu
135
Asp
Gln
Glu

Gly

Pro
120
Ile
Ser
Ser

Gln

Ser
200

105
Ser

Ser
Ser
Asn
Trp

185
Thr

Ser
Asp
Pro
Asn
170
Lys

Val

sequence HBC34_LC40S LC

Thr Gln Pro Pro Ser Val

5
Pro Cys

His Lys
Arg Pro

Thr Ala
70

Tyr Phe

85

Thr Arg

Leu Phe

Val Cys

Lys Ala
150

Ser Lys

165

Thr Pro

His Glu

Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Leu
135
Asp
Gln
Glu

Gly

Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Ser
Ser

Gln

Ser

Asp
25

Gln
Ile
Thr
Thr
Val
105
Ser
Ser
Ser
Asn
Trp

185
Thr

10
Lys

Ser
Pro
Ile
Trp
90

Leu
Ser
Asp
Pro
Asn
170
Lys

Val

40

Glu
Phe
Val
155
Lys

Ser

Glu

Ser
Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser

Glu

Glu
Tyr
140
Lys
Tyr
His

Lys

Val
Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr
140
Lys
Tyr
His

Lys

Leu
125
Pro
Ala
Ala
Arg

Thr
205

Ser
Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125
Pro
Ala
Ala

Arg

Thr

110
Gln

Gly
Gly
Ala
Ser

190
Val

Pro
Lys
30

Val
Ser
Gln
Thr
Lys
110
Gln
Gly
Gly
Ala
Ser

190
Val

Ala
Ala
Val
Ser
175
Tyr

Ala

Gly
15

Asn
Ile
Gly
Ala
Val
95

Ala
Ala
Ala
Val
Ser
175
Tyr

Ala

Asn
Val
Glu
160
Ser

Ser

Pro

Gln
Val
Tyr
Ser
Met
80

Val
Ala
Asn
Val
Glu
160
Ser

Ser

Pro



195

Thr Glu Cys Ser

<210> 87

210

<211> 212
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 87

Ser
1
Thr
Ala
Glu
Asn
65
Asp
Phe
Pro
Lys
Thr
145
Thr
Tyr
Cys

Thr

<210> 88

Tyr
Val
Trp
Val
50

Ser
Glu
Gly
Ser
Ala
130
Val
Thr
Leu

Gln

Glu
210

Glu
Ser
Phe
35

Lys
Gly
Ala
Gly
Val
115
Thr
Ala
Thr
Ser
Val

195
Cys

<211> 212
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic sequence HBC34v23 LC40S LC

Leu
Ile
20

Gln
Tyr
Asn
Ala
Gly
100
Thr
Leu
Trp
Pro
Leu
180
Thr

Ser

200

sequence HBC34_LC40A LC

Thr Gln
Pro Cys
His Lys
Arg Pro
Thr Ala
70
Tyr Phe
85
Thr Arg
Leu Phe
Val Cys
Lys Ala
150
Ser Lys
165
Thr Pro

His Glu

Pro
Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Leu
135
Asp
Gln
Glu

Gly

Pro
Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Ser
Ser

Gln

Ser
200

Ser
Asp
25

Gln
Ile
Thr
Thr
Val
105
Ser
Ser
Ser
Asn
Trp

185
Thr

Val
10

Lys
Ser
Pro
Ile
Trp
90

Leu
Ser
Asp
Pro
Asn
170
Lys

Val

41

Ser
Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser

Glu

Val
Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr
140
Lys
Tyr
His

Lys

205

Ser
Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125
Pro
Ala
Ala
Arg

Thr
205

Pro
Lys
30

Val
Ser
Gln
Thr
Lys

110
Gln

Gly
Ala
Ser

190
Val

Gly
15

Asn
Ile
Gly
Ala
Val
95

Ala
Ala
Ala
Val
Ser
175
Tyr

Ala

Gln
Val
Tyr
Ser
Met
80

Val
Ala
Asn
Val
Glu
160
Ser

Ser

Pro



<400> 88

Ser Tyr Glu

1
Thr

Ser
Glu
Asn
65

Asp
Phe
Pro
Lys
Thr
145
Thr
Tyr

Cys

Thr

<210> 89

Ala
Trp
Val
50

Ser
Glu
Gly
Ser
Ala
130
Val
Thr
Leu

Gln

Glu
210

Ser
Tyr
35

Lys
Gly
Ala
Gly
Val
115
Thr
Ala
Thr
Ser
Val

195
Cys

<211> 212
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 89

Leu
Ile
20

Gln
Tyr
Asn
Asp
Gly
100
Thr
Leu
Trp
Pro
Leu
180
Thr

Ser

Ser Tyr Glu Leu

1

Thr Ala Ser Ile

20

Ala Trp Tyr Gln

35

Glu Vval Lys Tyr

50

Thr Gln
Thr Cys
Gln Lys
Arg Pro
Thr Ala
70
Tyr Tyr
85
Thr Lys
Leu Phe
Val Cys
Lys Ala
150
Ser Lys
165
Thr Pro

His Glu

Pro
Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Leu
135
Asp
Gln

Glu

Gly

Pro
Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Ser
Ser

Gln

Ser
200

Ser
Asp
25

Gln
Ile
Thr
Thr
Val
105
Ser
Ser
Ser
Asn
Trp

185
Thr

Val
10

Lys
Ser
Pro
Ile
Phe
90

Leu
Ser
Asp
Pro
Asn
170
Lys

Val

sequence HBC34v23_LC40A

Thr Gln
5

Thr Cys

Gln Lys

Arg Pro

Pro Pro Ser Val

10

Ser Gly Asp Lys

25

Pro Gly Gln Ser

40

Ser Gly Ile Pro

55

42

Ser
Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser

Glu

Ser
Leu
Pro

Glu

Val
Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr
140
Lys
Tyr
His

Lys

Val
Gly
Val

Arg
60

Ser
Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125
Pro
Ala
Ala

Arg

Thr
205

Ser
Asn
Leu

45
Phe

Pro
Lys
30

Val
Ser
Gln
Thr
Lys
110
Gln
Gly
Gly
Ala
Ser

190
Val

Pro
Lys
30

Val

Ser

Gly
15

Asn
Ile
Gly
Ala
Val
95

Ala
Ala
Ala
Val
Ser
175
Tyr

Ala

Gly
15

Asn
Ile

Gly

Gln
Ala
Tyr
Ser
Met
80

Val
Ala
Asn
Val
Glu
160
Ser

Ser

Pro

Gln
Ala
Tyr

Ser



Asn Ser Gly Asn
65
Asp Glu Ala Asp

Phe Gly Gly Gly
100

Pro Ser Val Thr

115
Lys Ala Thr Leu
130

Thr Val Ala Trp

145

Thr Thr Thr Pro

Tyr Leu Ser Leu
180
Cys Gln Vval Thr
195
Thr Glu Cys Ser
210

<210> 90
<211> 212
<212> PRT

Thr Ala
70

Tyr Tyr

85

Thr Lys

Leu Phe

Val Cys

Lys Ala
150

Ser Lys

165

Thr Pro

His Glu

Thr
Cys
Leu
Pro
Leu
135
Asp
Gln

Glu

Gly

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 90
Ser Tyr Glu Leu
1
Thr Val Ser Ile
20
Ser Trp Phe Gln
35
Glu Val Lys Tyr
50
Asn Ser Gly Asn
65
Asp Glu Ala Ala

Phe Gly Gly Gly
100
Pro Ser Val Thr
115
Lys Ala Thr Leu
130
Thr Val Ala Trp

Leu
Gln
Thr
Pro
120
Ile
Ser
Ser

Gln

Ser
200

Thr
Thr
Val
105
Ser
Ser
Ser
Asn
Trp

185
Thr

Ile
Phe
90

Leu
Ser
Asp
Pro
Asn
170
Lys

Val

sequence HBC34v31 LC40S

Thr Gln
Pro Cys
His Lys
Arg Pro
Thr Ala
70
Tyr Phe
85
Thr Arg
Leu Phe
Val Cys

Lys Ala

Pro
Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Leu

135
Asp

Pro
Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile

Ser

Ser
Asp
25

Gln
Ile
Thr
Thr
Val
105
Ser

Ser

Ser

Val
10

Lys
Ser
Pro
Ile
Trp
90

Leu
Ser

Asp

Pro

43

Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser

Glu

Ser
Leu
Pro
Glu
Ser
75

Asp
Gly
Glu

Phe

Val

Ser
Gln
Glu
Tyr
140
Lys
Tyr
His

Lys

Val
Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr

140
Lys

Thr
Thr
Pro
Leu
125
Pro
Ala
Ala

Arg

Thr
205

Ser
Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125

Pro

Ala

Gln
Thr
Lys
110
Gln
Gly
Gly
Ala
Ser

190
Val

Pro
Lys
30

Val
Ser
Gln
Thr
Lys
110
Gln
Gly

Gly

Ala
Val
95

Ala
Ala
Ala
Val
Ser
175
Tyr

Ala

Gly
15

Asn
Ile
Gly
Ala
Val
95

Ala
Ala
Ala

Val

Met
80

Val
Ala
Asn
Val
Glu
160
Ser

Ser

Pro

Gln
Val
Tyr
Ser
Met
80

Val
Ala
Asn

Val

Glu



145
Thr Thr Thr Pro

Tyr Leu Ser Leu
180
Cys Gln Vval Thr
195
Thr Glu Cys Ser
210

<210> 91
<211> 212
<212> PRT

150

Ser Lys Gln Ser Asn Asn

165

170

Thr Pro Glu Gln Trp Lys

185

His Glu Gly Ser Thr Val

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 91
Ser Tyr Glu Leu
1
Thr Val Ser Ile
20
Ala Trp Phe Gln
35
Glu Vval Lys Tyr
50
Asn Ser Gly Asn
65
Asp Glu Ala Ala

Phe Gly Gly Gly
100

Pro Ser Val Thr

115
Lys Ala Thr Leu
130

Thr Val Ala Trp

145

Thr Thr Thr Pro

Tyr Leu Ser Leu
180
Cys Gln Vval Thr
195
Thr Glu Cys Ser
210

<210> 92

200

sequence HBC34v31_LC40A

Thr Gln
Pro Cys
His Lys
Arg Pro
Thr Ala
70
Tyr Phe
85
Thr Arg
Leu Phe
Val Cys
Lys Ala
150
Ser Lys
165
Thr Pro

His Glu

Pro
Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Leu
135
Asp
Gln
Glu

Gly

Pro
Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Ser
Ser

Gln

Ser
200

Ser
Asp
25

Gln
Ile
Thr
Thr
Val
105
Ser
Ser
Ser
Asn
Trp

185
Thr

Val
10

Lys
Ser
Pro
Ile
Trp
90

Leu
Ser
Asp
Pro
Asn
170
Lys

Val

44

155
Lys

Ser

Glu

LC

Ser
Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser

Glu

Tyr
His

Lys

Val
Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr
140
Lys
Tyr
His

Lys

Ala
Arg

Thr
205

Ser
Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125
Pro
Ala
Ala
Arg

Thr
205

Ala
Ser

190
Val

Pro
Lys
30

Val
Ser
Gln
Thr
Lys
110
Gln
Gly
Gly
Ala
Ser

190
Val

Ser
175
Tyr

Ala

Gly
15

Asn
Ile
Gly
Ala
Val
95

Ala
Ala
Ala
Val
Ser
175
Tyr

Ala

160
Ser

Ser

Pro

Gln
Val
Tyr
Ser
Met
80

Val
Ala
Asn
Val
Glu
160
Ser

Ser

Pro



<211> 212
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 92
Ser Tyr Glu Leu
1
Thr Val Ser Ile
20
Ser Trp Phe Gln
35
Glu Val Lys Tyr
50
Asn Ser Gly Asn
65
Asp Glu Ala Ala

Phe Gly Gly Gly
100

Pro Ser Val Thr

115
Lys Ala Thr Leu
130

Thr Val Ala Trp

145

Thr Thr Thr Pro

Tyr Leu Ser Leu
180
Cys Gln Vval Thr
195
Thr Glu Cys Ser
210

<210> 93
<211> 212
<212> PRT

sequence HBC34v32_LC40S

Thr Gln
Pro Cys
His Lys
Arg Pro
Thr Ala
70
Tyr Phe
85
Thr Arg
Leu Phe
Val Cys
Lys Ala
150
Ser Lys
165
Thr Pro

His Glu

Pro
Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Leu
135
Asp
Gln

Glu

Gly

<213> Artificial Sequence

<220>

Pro
Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Ser
Ser

Gln

Ser
200

Ser
Asp
25

Gln
Ile
Thr
Thr
Val
105
Ser
Ser
Ser
Asn
Trp

185
Thr

Val
10

Lys
Ser
Pro
Ile
Phe
90

Leu
Ser
Asp
Pro
Asn
170
Lys

Val

45

LC

Ser
Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser

Glu

<223> Synthetic sequence HBC34v32_LC40A LC

<400> 93

Val
Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr
140
Lys
Tyr
His

Lys

Ser
Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125
Pro
Ala
Ala

Arg

Thr
205

Pro
Lys
30

Val
Ser
Gln
Thr
Lys
110
Gln
Gly
Gly
Ala
Ser

190
Val

Gly
15

Asn
Ile
Gly
Ala
Val
95

Ala
Ala
Ala
Val
Ser
175
Tyr

Ala

Gln
Val
Tyr
Ser
Met
80

Val
Ala
Asn
Val
Glu
160
Ser

Ser

Pro

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

1

5

10

15



Thr
Ala
Glu
Asn
65

Asp
Phe
Pro
Lys
Thr
145
Thr
Tyr
Cys

Thr

Val
Trp
Val
50

Ser
Glu
Gly
Ser
Ala
130
Val
Thr
Leu

Gln

Glu
210

Ser
Phe
35

Lys
Gly
Ala
Gly
Val
115
Thr
Ala
Thr
Ser
Val

195
Cys

<210> 94
<211> 212
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 94

Ser
1
Thr
Ser

Glu

Asn
65
Asp

Phe

Tyr
Ala
Trp
Val
50

Ser

Glu

Gly

Glu
Ser
Tyr
35

Lys
Gly
Ala

Gly

Ile
20

Gln
Tyr
Asn
Ala
Gly
100
Thr
Leu
Trp
Pro
Leu
180
Thr

Ser

Leu
Ile
20

Gln
Tyr
Asn

Asp

Gly

Pro Cys
His Lys
Arg Pro

Thr Ala
70

Tyr Phe

85

Thr Arg

Leu Phe

Val Cys

Lys Ala
150

Ser Lys

165

Thr Pro

His Glu

Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Leu
135
Asp
Gln
Glu

Gly

Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Ser
Ser

Gln

Ser
200

Asp
25

Gln
Ile
Thr
Thr
Val
105
Ser
Ser
Ser
Asn
Trp

185
Thr

Lys
Ser
Pro
Ile
Phe
90

Leu
Ser
Asp
Pro
Asn
170
Lys

Val

sequence HBC34v33_LC40S

Thr Gln
Thr Cys
Gln Lys
Arg Pro
Thr Ala

70
Tyr Tyr

85
Thr Lys

Pro
Ser
Pro
Ser
55

Thr
Cys

Leu

Pro
Gly
Gly
40

Gly
Leu

Gln

Thr

Ser
Asp
25

Gln
Ile
Thr
Thr

Val

Val
10

Lys
Ser
Pro
Ile
Phe

90
Leu

46

Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser

Glu

LC

Ser
Leu
Pro
Glu
Ser
75

Asp

Gly

Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr
140
Lys
Tyr
His

Lys

Val
Gly
Val
Arg
60

Gly

Ser

Gln

Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125
Pro
Ala
Ala
Arg

Thr
205

Ser
Asn
Leu
45

Phe
Thr
Thr

Pro

Lys
30

Val
Ser
Gln
Thr
Lys
110
Gln
Gly
Gly
Ala
Ser

190
Val

Pro
Lys
30

Val
Ser
Gln
Thr

Lys

Asn
Ile
Gly
Ala
Val
95

Ala
Ala
Ala
Val
Ser
175
Tyr

Ala

Gly
15

Asn
Ile
Gly
Ala
Val

95
Ala

Val
Tyr
Ser
Met
80

Val
Ala
Asn
Val
Glu
160
Ser

Ser

Pro

Gln
Ala
Tyr
Ser
Met
80

Val

Ala



Pro
Lys
Thr
145
Thr
Tyr
Cys

Thr

<210> 95

Ser
Ala
130
Val
Thr
Leu

Gln

Glu
210

Val
115
Thr
Ala
Thr
Ser
Val

195
Cys

<211> 212
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 95

Ser
1
Thr
Ala
Glu
Asn
65
Asp
Phe
Pro
Lys
Thr
145
Thr

Tyr

Tyr
Ala
Trp
Val
50

Ser
Glu
Gly
Ser
Ala
130
Val
Thr

Leu

Glu
Ser
Tyr
35

Lys
Gly
Ala
Gly
Val
115
Thr
Ala
Thr

Ser

100
Thr

Leu
Trp
Pro
Leu
180
Thr

Ser

Leu
Ile
20

Gln
Tyr
Asn
Asp
Gly
100
Thr
Leu
Trp

Pro

Leu
180

Leu
Val
Lys
Ser
165
Thr

His

Phe
Cys
Ala
150
Lys

Pro

Glu

Pro
Leu
135
Asp
Gln
Glu

Gly

Pro
120
Ile
Ser
Ser

Gln

Ser
200

105
Ser

Ser
Ser
Asn
Trp

185
Thr

Ser
Asp
Pro
Asn
170
Lys

Val

47

Glu
Phe
Val
155
Lys

Ser

Glu

sequence HBC34v33 _LC40A LC

Thr
Thr
Gln
Arg
Thr
Tyr
85

Thr
Leu
Val
Lys
Ser

165
Thr

Gln

Cys

Pro
Ala
70

Lys

Phe

Ala
150
Lys

Pro

Pro
Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Leu
135
Asp
Gln

Glu

Pro
Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Ser

Ser

Gln

Ser
Asp
25

Gln
Ile
Thr
Thr
Val
105
Ser
Ser
Ser

Asn

Trp
185

Val
10

Lys
Ser
Pro
Ile
Phe
90

Leu
Ser
Asp
Pro
Asn

170
Lys

Ser
Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser

Glu
Tyr
140
Lys
Tyr
His

Lys

Val
Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr
140
Lys
Tyr

His

Leu
125
Pro
Ala
Ala
Arg

Thr
205

Ser
Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125
Pro
Ala
Ala

Arg

110
Gln

Gly
Gly
Ala
Ser

190
Val

Pro
Lys
30

Val
Ser
Gln
Thr
Lys
110
Gln
Gly
Gly
Ala

Ser
190

Ala
Ala
Val
Ser
175
Tyr

Ala

Gly
15

Asn
Ile
Gly
Ala
Val
95

Ala
Ala
Ala
Val
Ser

175
Tyr

Asn
Val
Glu
160
Ser

Ser

Pro

Gln
Ala
Tyr
Ser
Met
80

Val
Ala
Asn
Val
Glu
160

Ser

Ser



48

Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro

195

Thr Glu Cys Ser

<210> 96

210

<211> 217
<212> PRT
<213> Homo sapiens

<220>
<223> WT hIgGl Fc

<400> 96

Ala
1
Pro
Val
Val
Gln
65
Gln
Ala
Pro
Thr
Ser
145
Tyr
Tyr
Phe

Lys

<210> 97

Pro
Lys
Val
Asp
50

Tyr
Asp
Leu
Arg
Lys
130
Asp
Lys
Ser

Ser

Ser
210

Glu
Asp
Asp
35

Gly
Asn
Trp
Pro
Glu
115
Asn
Ile
Thr
Lys
Cys

195
Leu

<211> 449
<212> PRT
<213> Artificial Sequence

<220>

<223> Synthetic sequence HBC34+GAALIE HC

Leu
Thr
20

Val
Val
Ser
Leu
Ala
100
Pro
Gln
Ala
Thr
Leu
180

Ser

Ser

Leu
Leu
Ser
Glu
Thr
Asn
85

Pro
Gln
Val
Val
Pro
165
Thr
Val

Leu

Gly
Met
His
Val
Tyr
70

Gly
Ile
Val
Ser
Glu
150
Pro
Val

Met

Ser

Gly
Ile
Glu
His
55

Arg
Lys
Glu
Tyr
Leu
135
Trp
Val
Asp
His

Pro
215

200

Pro
Ser
Asp
40

Asn
Val
Glu
Lys
Thr
120
Thr
Glu
Leu
Lys
Glu

200
Gly

Ser
Arg
25

Pro
Ala
Val
Tyr
Thr

105
Leu

Ser
Asp
Ser
185
Ala

Lys

Val
10

Thr
Glu
Lys
Ser
Lys
90

Ile
Pro
Leu
Asn
Ser
170
Arg

Leu

Phe
Pro
Val
Thr
Val
75

Cys
Ser
Pro
Val
Gly
155
Asp
Trp

His

Leu
Glu
Lys
Lys
60

Leu
Lys
Lys
Ser
Lys
140
Gln
Gly
Gln

Asn

205

Phe
Val
Phe
45

Pro
Thr
Val
Ala
Arg
125
Gly
Pro
Ser

Gln

His
205

Pro
Thr
30

Asn
Arg
Val
Ser
Lys
110
Asp
Phe
Glu
Phe
Gly

190
Tyr

Pro
15

Cys
Trp
Glu
Leu
Asn
95

Gly
Glu
Tyr
Asn
Phe
175

Asn

Thr

Lys
Val
Tyr
Glu
His
80

Lys
Gln
Leu
Pro
Asn
160
Leu

Val

Gln



<400> 97

Glu Leu Gln

1
Ser

Tyr
Ala
Lys
65

Leu
Ala
Thr
Pro
Gly
145
Asn
Gln
Ser
Ser
Thr
225
Ser
Arg
Pro
Ala
Val
305
Tyr
Thr

Leu

Cys

Gln
Met
Thr
50

Gly
Gln
Ala
Thr
Leu
130
Cys
Ser
Ser
Ser
Asn
210
His
Val
Thr
Glu
Lys
290
Ser
Lys
Ile

Pro

Leu

Arg
Ser
35

Ile
Arg
Met
Trp
Val
115
Ala
Leu
Gly
Ser
Leu
195
Thr
Thr
Phe
Pro
Val
275
Thr
Val
Cys
Ser
Pro

355
Val

Leu
Leu
20

Trp
Asn
Phe
Asn
Ser
100
Ser
Pro
Val
Ala
Gly
180
Gly
Lys
Cys
Leu
Glu
260
Lys
Lys
Leu
Lys
Lys
340

Ser

Lys

Val
Ser
Val
Gln
Thr
Asn
85

Gly
Val
Ser
Lys
Leu
165
Leu
Thr
Val
Pro
Phe
245
Val
Phe
Pro
Thr
Val
325
Ala

Arg

Gly

Glu
Cys
Arg
Asp
Ile
70

Leu
Asn
Ser
Ser
Asp
150
Thr
Tyr
Gln
Asp
Pro
230
Pro
Thr
Asn
Arg
Val
310
Ser
Lys

Asp

Phe

Ser
Ala
Gln
Gly
55

Ser
Arg
Ser
Ser
Lys
135
Tyr
Ser
Ser
Thr
Lys
215
Cys
Pro
Cys
Trp
Glu
295
Leu
Asn
Gly

Glu

Tyr

Gly
Ala
Ala
40

Ser
Arg
Val
Gly
Ala
120
Ser
Phe
Gly
Leu
Tyr
200
Lys
Pro
Lys
Val
Tyr
280
Glu
His
Lys
Gln
Leu

360
Pro

Gly
Ser
25

Pro
Glu
Asp
Glu
Gly
105
Ser
Thr
Pro
Val
Ser
185
Ile
Val
Ala
Pro
Val
265
Val
Gln
Gln
Ala
Pro
345
Thr

Ser

Gly
10

Gly
Gly
Lys
Asn
Asp
90

Met
Thr
Ser
Glu
His
170
Ser
Cys
Glu
Pro
Lys
250
Val
Asp
Tyr
Asp
Leu
330
Arg
Lys

Asp

49

Trp
Arg
Lys
Leu
Ala
75

Thr
Asp
Lys
Gly
Pro
155
Thr
Val
Asn
Pro
Glu
235
Asp
Asp
Gly
Asn
Trp
315
Pro
Glu

Asn

Ile

Val
Ile
Gly
Tyr
60

Lys
Ala
Val
Gly
Gly
140
Val
Phe
Val
Val
Lys
220
Leu
Thr
Val
Val
Ser
300
Leu
Leu
Pro

Gln

Ala

Gln
Phe
Leu
45

Val
Asn
Val
Trp
Pro
125
Thr
Thr
Pro
Thr
Asn
205
Ser
Leu
Leu
Ser
Glu
285
Thr
Asn
Pro
Gln
Val

365
Val

Pro
Arg
30

Glu
Asp
Ser
Tyr
Gly
110
Ser
Ala
Val
Ala
Val
190
His
Cys
Ala
Met
His
270
Val
Tyr
Gly
Glu
Val
350

Ser

Glu

Gly
15

Ser
Trp
Ser
Leu
Tyr
95

Gln
Val
Ala
Ser
Val
175
Pro
Lys
Asp
Gly
Ile
255
Glu
His
Arg
Lys
Glu
335
Tyr

Leu

Trp

Gly
Phe
Val
Val
Phe
80

Cys
Gly
Phe
Leu
Trp
160
Leu
Ser
Pro
Lys
Pro
240
Ser
Asp
Asn
Val
Glu
320
Lys
Thr

Thr

Glu



370 375

Ser Asn Gly Gln Pro Glu Asn Asn

385 390

Asp Ser Asp Gly Ser Phe Phe Leu

405
Ser Arg Trp Gln Gln Gly Asn Val
420

Ala Leu His Asn His Tyr Thr Gln
435 440

Lys

<210> 98

<211> 449

<212> PRT

<213> Artificial Sequence

<220>

Tyr
Tyr
Phe

425
Lys

Lys
Ser
410
Ser

Ser

50

Thr
395
Lys
Cys

Leu

<223> Synthetic sequence HBC34v31+GAALIE HC

<400> 98
Glu Val Gln Leu Val Glu Ser Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Tyr Met Ser Trp Val Arg Gln Ala
35 40
Ala Asn Ile Asn Gln Asp Gly Ser
50 55
Lys Gly Arg Phe Thr Ile Ser Arg
65 70
Leu Gln Met Asn Asn Leu Arg Val
85
Ala Ala Trp Ser Gly Asn Ser Gly
100
Thr Thr Val Thr Val Ser Ser Ala
115 120
Pro Leu Ala Pro Ser Ser Lys Ser
130 135
Gly Cys Leu Val Lys Asp Tyr Phe
145 150
Asn Ser Gly Ala Leu Thr Ser Gly
165
Gln Ser Ser Gly Leu Tyr Ser Leu
180
Ser Ser Leu Gly Thr Gln Thr Tyr
195 200
Ser Asn Thr Lys Val Asp Lys Lys
210 215

Gly
Ser
25

Pro
Glu
Asp
Glu
Gly
105
Ser
Thr
Pro
Val
Ser
185
Ile

Val

Gly
10

Gly
Gly
Lys
Asn
Asp
90

Met
Thr
Ser
Glu
His
170
Ser

Cys

Glu

Leu
Arg
Lys
Leu
Ala
75

Thr
Asp
Lys
Gly
Pro
155
Thr
Val

Asn

Pro

380
Thr

Leu
Ser

Ser

Val
Ile
Gly
Tyr
60

Ala

Val

Gly
140
Val
Phe
Val
Val

Lys
220

Pro
Thr
Val

Leu
445

Gln
Phe
Leu
45

Val
Asn
Val
Trp
Pro
125
Thr
Thr
Pro
Thr
Asn

205
Ser

Pro
Val
Met

430
Ser

Pro
Arg
30

Glu
Asp
Ser
Tyr
Gly
110
Ser
Ala
Val
Ala
Val
190
His

Cys

Val
Asp
415
His

Pro

Gly
15

Ser
Trp
Ser
Leu
Tyr
95

Gln
Val
Ala
Ser
Val
175
Pro

Lys

Asp

Leu
400
Lys
Glu

Gly

Gly
Phe
Val
Val
Phe
80

Cys
Gly
Phe
Leu
Trp
160
Leu
Ser

Pro

Lys



51

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
225 230 235
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
245 250
Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
260 265
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
275 280
Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn
290 295
Val Ser Val Leu Thr Val Leu His Gln Asp Trp
305 310 315
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
325 330
Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
340 345
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
355 360
Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
370 375
Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
385 390 395
Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
405 410
Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys
420 425
Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
435 440
Lys

<210> 99

<211> 449

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence murinized HBC34v7,
BC34-v7-mu-IgG2a - HC

<400> 99
Glu Leu Gln Leu Val Glu Ser Gly Gly Gly Trp
1 5 10
Ser Gln Arg Leu Ser Cys Ala Ala Ser Gly Arg
20 25
Tyr Met Ser Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ala Thr Ile Asn Gln Asp Gly Ser Glu Lys Leu
50 55

Leu
Thr
Val
Val
Ser
300
Leu
Leu
Pro
Gln
Ala
380
Thr
Leu

Ser

Ser

Val
Ile
Gly

Tyr
60

Leu
Leu
Ser
Glu
285
Thr
Asn
Pro
Gln
Val
365
Val
Pro
Thr
Val

Leu
445

Gln
Phe
Leu

45
Val

Ala
Met
His
270
Val
Tyr
Gly
Glu
Val
350
Ser
Glu
Pro
Val
Met

430
Ser

Pro
Arg
30

Glu

Asp

Gly
Ile
255
Glu
His
Arg
Lys
Glu
335
Tyr
Leu
Trp
Val
Asp
415
His

Pro

Gly
15
Ser

Trp

Ser

Pro
240
Ser
Asp
Asn
Val
Glu
320
Lys
Thr
Thr
Glu
Leu
400
Lys
Glu

Gly

Gly
Phe
Val

Val



Lys
65

Leu
Ala
Thr
Pro
Gly
145
Asn
Gln
Thr
Ser
Pro
225
Ser
Leu
Pro
Ala
Val
305
Phe
Thr
Leu
Cys
Asn
385
Asp
Lys
Gly

Lys

Gly
Gln
Ala
Thr
Leu
130
Cys
Ser
Ser
Trp
Thr
210
Cys
Val
Ser
Asp
Gln
290
Ser
Lys
Ile
Pro
Met
370
Asn
Ser

Asn

Leu

Arg
Met
Trp
Val
115
Ala
Leu
Gly
Asp
Pro
195
Lys
Pro
Phe
Pro
Val
275
Thr
Ala
Cys
Ser
Pro
355
Val
Gly
Asp
Trp

His
435

Phe
Asn
Ser
100
Ser
Pro
Val
Ser
Leu
180
Ser
Val
Pro
Ile
Ile
260
Gln
Gln
Leu
Lys
Lys
340
Pro
Thr
Lys
Gly
Val

420
Asn

Thr
Asn
85

Gly
Val
Val
Lys
Leu
165
Tyr
Gln
Asp
Cys
Phe
245
Val
Ile
Thr
Pro
Val
325
Pro
Glu
Asp
Thr
Ser
405
Glu

His

Ile
70

Leu
Asn
Ser
Cys
Gly
150
Ser
Thr
Ser
Lys
Lys
230
Pro
Thr
Ser
His
Ile
310
Asn
Lys
Glu
Phe
Glu
390
Tyr
Arg

His

Ser
Arg
Ser
Ser
Gly
135
Tyr
Ser
Leu
Ile
Lys
215
Cys
Pro
Cys
Trp
Arg
295
Gln
Asn
Gly
Glu
Met
375
Leu
Phe

Asn

Thr

Arg
Val
Gly
Ala
120
Asp
Phe
Gly
Ser
Thr
200
Ile
Pro
Lys
Val
Phe
280
Glu
His
Lys
Ser
Met
360
Pro
Asn
Met

Ser

Thr
440

Asp
Glu
Gly
105
Lys
Thr
Pro
Val
Ser
185
Cys
Glu
Ala
Ile
Val
265
Val
Asp
Gln
Asp
Val
345
Thr
Glu
Tyr
Tyr
Tyr

425
Lys

Asn
Asp
90

Met
Thr
Thr
Glu
His
170
Ser
Asn
Pro
Pro
Lys
250
Val
Asn
Tyr
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410

Ser

Ser

52

Ala
75

Thr
Asp
Thr
Gly
Pro
155
Thr
Val
Val
Arg
Asn
235
Asp
Asp
Asn
Asn
Trp
315
Pro
Ala
Lys
Ile
Asn
395
Lys
Cys

Phe

Lys
Ala
Val
Ala
Ser
140
Val
Phe
Thr
Ala
Gly
220
Leu
Val
Val
Val
Ser
300
Met
Ala
Pro
Gln
Tyr
380
Thr
Leu

Ser

Ser

Asn
Val
Trp
Pro
125
Ser
Thr
Pro
Val
His
205
Pro
Leu
Leu
Ser
Glu
285
Thr
Ser
Pro
Gln
Val
365
Val
Glu
Arg
Val

Arg
445

Ser
Tyr
Gly
110
Ser
Val
Leu
Ala
Thr
190
Pro
Thr
Gly
Met
Glu
270
Val
Leu
Gly
Ile
Val
350
Thr
Glu
Pro
Val
Val

430
Thr

Leu
Tyr
95

Gln
Val
Thr
Thr
Val
175
Ser
Ala
Ile
Gly
Ile
255
Asp
His
Arg
Lys
Glu
335
Tyr
Leu
Trp
Val
Glu
415
His

Pro

Phe
80

Cys
Gly
Tyr
Leu
Trp
160
Leu
Ser
Ser
Lys
Pro
240
Ser
Asp
Thr
Val
Glu
320
Arg
Val
Thr
Thr
Leu
400
Lys
Glu

Gly



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

<220>

<223>

100
212
PRT
Artificial Sequence

BC34-v7-mu-IgG2a - LC

<400> 100

Ser
1
Thr
Cys
Glu
Asn
65
Asp
Phe
Pro
Lys
Thr
145
Thr
Tyr
Cys

Ala

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

Tyr

Glu

Leu

Val Ser 1Ile

Trp
Val
50

Ser
Glu
Gly
Ser
Ala
130
Val
Thr
Leu

Gln

Asp
210

<220>

<223>

Phe
35

Lys
Gly
Ala
Gly
Val
115
Thr
Asp
Gln
Thr
Val

195
Cys

101
449
PRT
Artificial Sequence

20
Gln

Tyr
Asn
Ala
Gly
100
Thr
Leu
Trp
Pro
Leu
180
Thr

Ser

Thr Gln
5
Pro Cys

His Lys
Arg Pro

Thr Ala
70

Tyr Phe

85

Thr Arg

Leu Phe

Val Cys

Lys Val
150

Ser Lys

165

Thr Ala

His Glu

Pro
Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Thr
135
Asp
Gln

Arg

Gly

Pro
Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Gly
Ser

Ala

His
200

HBC34-v35-mu-IgG2a - HC

Ser
Asp
25

Gln
Ile
Thr
Thr
Val
105
Ser
Thr
Thr
Asn
Trp

185
Thr

Val
10

Lys
Ser
Pro
Ile
Phe
90

Leu
Ser
Asp
Pro
Asn
170
Glu

Val

53

Synthetic sequence murinized HBC34v7,

Ser
Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Arg

Glu

Synthetic sequence murinized HBC34v35,

Val
Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr
140
Thr
Tyr
His

Lys

Ser
Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125
Pro
Gln
Met

Ser

Ser
205

Pro
Lys
30

Val
Ser
Gln
Thr
Lys
110
Glu
Gly
Gly
Ala
Ser

190
Leu

Gly
15

Asn
Ile
Gly
Ala
Val
95

Ser
Thr
Val
Met
Ser
175
Tyr

Ser

Gln
Val
Tyr
Ser
Met
80

Val
Ser
Asn
Val
Glu
160
Ser

Ser

Arg



<400> 101

Glu
1
Ser
Tyr
Ala
Lys

65

Leu
Ala
Thr
Pro
Gly
145
Asn
Gln
Thr
Ser
Pro
225
Ser
Leu
Pro
Ala
Val
305
Phe
Thr
Leu

Cys

Asn

Leu
Gln
Met
Thr
50

Gly
Gln
Ala
Thr
Leu
130
Cys
Ser
Ser
Trp
Thr
210
Cys
Val
Ser
Asp
Gln
290
Ser
Lys
Ile
Pro
Met

370
Asn

Gln
Arg
Ser
35

Ile
Arg
Met
Trp
Val
115
Ala
Leu
Gly
Asp
Pro
195
Lys
Pro
Phe
Pro
Val
275
Thr
Ala
Cys
Ser
Pro
355
Val

Gly

Leu
Leu
20

Trp
Asn
Phe
Asn
Ser
100
Ser
Pro
Val
Ser
Leu
180
Ser
Val
Pro
Ile
Ile
260
Gln
Gln
Leu
Lys
Lys
340
Pro

Thr

Lys

Val
Ser
Val
Gln
Thr
Asn
85

Gly
Val
Val
Lys
Leu
165
Tyr
Gln
Asp
Cys
Phe
245
Val
Ile
Thr
Pro
Val
325
Pro
Glu

Asp

Thr

Glu
Cys
Arg
Asp
Ile
70

Leu
Asn
Ser
Cys
Gly
150
Ser
Thr
Ser
Lys
Lys
230
Pro
Thr
Ser
His
Ile
310
Asn
Lys
Glu

Phe

Glu

Ser
Ala
Gln
Gly
55

Ser
Arg
Ser
Ser
Gly
135
Tyr
Ser
Leu
Ile
Lys
215
Cys
Pro
Cys
Trp
Arg
295
Gln
Asn
Gly
Glu
Met

375
Leu

Gly
Ala
Ala
40

Ser
Arg
Val
Gly
Ala
120
Asp
Phe
Gly
Ser
Thr
200
Ile
Pro
Lys
Val
Phe
280
Glu
His
Lys
Ser
Met
360

Pro

Asn

Gly
Ser
25

Pro
Glu
Asp
Glu
Gly
105
Lys
Thr
Pro
Val
Ser
185
Cys
Glu
Ala
Ile
Val
265
Val
Asp
Gln
Asp
Val
345
Thr
Glu

Tyr

Gly
10

Gly
Gly
Lys
Asn
Asp
90

Met
Thr
Thr
Glu
His
170
Ser
Asn
Pro
Pro
Lys
250
Val
Asn
Tyr
Asp
Leu
330
Arg
Lys
Asp

Lys

54

Trp
Arg
Lys
Leu
Ala
75

Thr
Asp
Thr
Gly
Pro
155
Thr
Val
Val
Arg
Asn
235
Asp
Asp
Asn
Asn
Trp
315
Pro
Ala
Lys

Ile

Asn

Val
Ile
Gly
Tyr
60

Lys
Ala
Val
Ala
Ser
140
Val
Phe
Thr
Ala
Gly
220
Leu
Val
Val
Val
Ser
300
Met
Ala
Pro
Gln
Tyr

380
Thr

Gln
Phe
Leu
45

Val
Asn
Val
Trp
Pro
125
Ser
Thr
Pro
Val
His
205
Pro
Leu
Leu
Ser
Glu
285
Thr
Ser
Pro
Gln
Val
365
Val

Glu

Pro
Arg
30

Glu
Asp
Ser
Tyr
Gly
110
Ser
Val
Leu
Ala
Thr
190
Pro
Thr
Gly
Met
Glu
270
Val
Leu
Gly
Ile
Val
350
Thr
Glu

Pro

Gly
15

Ser
Trp
Ser
Leu
Tyr
95

Gln
Val
Thr
Thr
Val
175
Ser
Ala
Ile
Gly
Ile
255
Asp
His
Arg
Lys
Glu
335
Tyr
Leu

Trp

Val

Gly
Phe
Val
Val
Phe
80

Cys
Gly
Tyr
Leu
Trp
160
Leu
Ser
Ser
Lys
Pro
240
Ser
Asp
Thr
Val
Glu
320
Arg
Val
Thr

Thr

Leu



385

390

55

395

Asp Ser Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg

405

410

Lys Asn Trp Val Glu Arg Asn Ser Tyr Ser Cys Ser Val

420

425

Gly Leu His Asn His His Thr Thr Lys Ser Phe Ser Arg

Lys

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

<220>

<223>

435

102
212
PRT
Artificial Sequence

440

HBC34-v35-mu-IgG2a - LC

<400> 102
Ser Tyr Glu Leu

1
Thr

Ala
Glu
Asn
65

Asp
Phe
Pro
Lys
Thr
145
Thr
Tyr
Cys

Ala

Val
Trp
Val
50

Ser
Glu
Gly
Ser
Ala
130
Val
Thr
Leu

Gln

Asp
210

Ser
Phe
35

Lys
Gly
Ala
Gly
Val
115
Thr
Asp
Gln
Thr
Val

195
Cys

<210> 103

Ile
20

Gln
Tyr
Asn
Ala
Gly
100
Thr
Leu
Trp
Pro
Leu
180
Thr

Ser

Thr Gln Pro

5
Pro

His
Arg
Thr
Tyr
85

Thr
Leu
Val
Lys
Ser
165
Thr

His

Cys
Lys
Pro
Ala
70

Phe
Arg

Phe

Val
150
Lys
Ala

Glu

Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Thr
135
Asp
Gln
Arg

Gly

Pro
Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Gly
Ser

Ala

His
200

Ser
Asp
25

Gln
Ile
Thr
Thr
Val
105
Ser
Thr
Thr
Asn
Trp

185
Thr

Val
10

Lys
Ser
Pro
Ile
Phe
90

Leu
Ser
Asp
Pro
Asn
170
Glu

Val

Synthetic sequence murinized HBC34v35,

Ser
Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys
Arg

Glu

Val
Gly
Val
Arg
60

Gly
Ser
Gln
Glu
Tyr
140
Thr
Tyr
His

Lys

445

Ser
Asn
Leu
45

Phe
Thr
Thr
Pro
Leu
125
Pro
Gln
Met

Ser

Ser
205

Val
Val

430
Thr

Pro
Lys
30

Val
Ser
Gln
Thr
Lys
110
Glu
Gly
Gly
Ala
Ser

190
Leu

Glu
415
His

Pro

Gly
15

Asn
Ile
Gly
Ala
Val
95

Ser
Thr
Val
Met
Ser
175
Tyr

Ser

400
Lys

Glu

Gly

Gln
Val
Tyr
Ser
Met
80

Val
Ser
Asn
Val
Glu
160
Ser

Ser

Arg
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<211> 458
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic sequence murinized HBC24, HBC24-mu-IgG2a
- HC

<400> 103
Glu Val Gln Leu Leu 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 Ser Thr Phe Thr Lys Tyr
20 25 30
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Ser Ile Ser Gly Ser Val Pro Gly Phe Gly Ile Asp Thr Tyr Tyr
50 55 60
Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Thr Ser Lys
65 70 75 80
Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
85 90 95
Leu Tyr Tyr Cys Ala Lys Asp Val Gly Val Ile Gly Ser Tyr Tyr Tyr
100 105 110
Tyr Ala Met Asp Val Trp Gly Gln Gly Thr Ala Val Thr Val Ser Ser
115 120 125
Ala Lys Thr Thr Ala Pro Ser Val Tyr Pro Leu Ala Pro Val Cys Gly
130 135 140
Asp Thr Thr Gly Ser Ser Val Thr Leu Gly Cys Leu Val Lys Gly Tyr
145 150 155 160
Phe Pro Glu Pro Val Thr Leu Thr Trp Asn Ser Gly Ser Leu Ser Ser
165 170 175
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Asp Leu Tyr Thr Leu
180 185 190
Ser Ser Ser Val Thr Val Thr Ser Ser Thr Trp Pro Ser Gln Ser Ile
195 200 205
Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys
210 215 220
Ile Glu Pro Arg Gly Pro Thr Ile Lys Pro Cys Pro Pro Cys Lys Cys
225 230 235 240
Pro Ala Pro Asn Leu Leu Gly Gly Pro Ser Val Phe Ile Phe Pro Pro
245 250 255
Lys Ile Lys Asp Val Leu Met Ile Ser Leu Ser Pro Ile Val Thr Cys
260 265 270
Val Vval Val Asp Val Ser Glu Asp Asp Pro Asp Val Gln Ile Ser Trp
275 280 285
Phe Val Asn Asn Val Glu Val His Thr Ala Gln Thr Gln Thr His Arg
290 295 300
Glu Asp Tyr Asn Ser Thr Leu Arg Val Val Ser Ala Leu Pro Ile Gln
305 310 315 320



His
Lys
Ser
Met
Pro
385
Asn
Met

Ser

Thr

Gln
Asp
Val
Thr
370
Glu
Tyr
Tyr
Tyr

Lys
450

Asp
Leu
Arg
355
Lys
Asp
Lys
Ser
Ser

435
Ser

<210> 104
<211> 215
<212> PRT
<213> Artificial Sequence

<220>

<223> Synthetic sequence murinized HBC24, HBC24-mu-IgG2a

LC

<400> 104
Glu Ile Vval

1
Glu

Tyr
Ile
Gly
65

Pro
Arg
Ala

Gly

Ile
145

Arg
Leu
Tyr
50

Ser
Glu
Trp
Pro
Gly

130
Asn

Ala
Ala
35

Ser
Gly
Asp
Thr
Thr
115
Ala

Val

Trp
Pro
340
Ala
Lys
Ile
Asn
Lys
420
Cys

Phe

Leu
Thr
20

Trp
Ala
Ser
Phe
Phe
100
Val

Ser

Lys

Met
325
Ala
Pro
Gln
Tyr
Thr
405
Leu

Ser

Ser

Thr
Leu
Tyr
Ser
Gly
Ala
85

Gly
Ser

Val

Trp

Ser
Pro
Gln
Val
Val

390
Glu

Val

Arg

Gln
Ser
Gln
Thr
Thr
70

Val
Gln
Ile

Val

Lys
150

Gly
Ile
Val
Thr
375
Glu
Pro
Val

Val

Thr
455

Ser
Cys
Gln
Arg
55

Asp
Tyr
Gly
Phe
Cys

135
Ile

Lys
Glu
Tyr
360
Leu
Trp
Val
Glu
His

440
Pro

Pro
Arg
Lys
40

Ala
Phe
Tyr
Thr
Pro
120
Phe

Asp

Glu
Arg
345
Val
Thr
Thr
Leu
Lys
425
Glu

Gly

Gly
Ala
25

Pro
Thr
Thr
Cys
Lys
105
Pro

Leu

Gly

Phe
330
Thr
Leu
Cys
Asn
Asp
410
Lys
Gly

Lys

Thr
10

Ser
Gly
Gly
Leu
Gln
90

Val
Ser

Asn

Ser

57

Lys
Ile
Pro
Met
Asn
395
Ser

Asn

Leu

Leu
Gln
Gln
Ile
Thr
75

Gln
Glu
Ser

Asn

Glu
155

Cys Lys
Ser Lys

Pro Pro
365

Val Thr

380

Gly Lys

Asp Gly
Trp Val

His Asn
445

Ser Leu
Gly Leu

Ala Pro
45

Pro Asp

60

Ile Ser

Tyr Ala
Ile Lys

Glu Gln
125

Phe Tyr

140

Arg Gln

Val
Pro
350
Glu
Asp
Thr
Ser
Glu

430
His

Ser
Ser
30

Arg
Arg
Arg
Tyr
Ala
110
Leu

Pro

Asn

Asn
335
Lys
Glu
Phe
Glu
Tyr
415
Arg

His

Pro
15

Ser
Leu
Phe
Leu
Ser
95

Asp
Thr
Lys

Gly

Asn
Gly
Glu
Met
Leu
400
Phe

Asn

Thr

Gly
Ser
Leu
Ser
Glu
80

Pro
Ala
Ser

Asp

Val
160
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Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr Tyr Ser Met

165 170 175
Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser
180 185 190
Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro Ile Val Lys
195 200 205

Ser Phe Asn Arg Asn Glu Cys

210 215
<210> 105
<211> 19
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic sequence chimeric hinge

<400> 105

Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Pro Val
1 5 10 15

Ala Gly Pro

<210> 106

<211> 21

<212> RNA

<213> Artificial Sequence

<220>
<223> Synthetic sequence siRNA3 sense strand

<400> 106
gguggacuuc ucucaauuuu a

<210> 107

<211> 23

<212> RNA

<213> Artificial Sequence

<220>
<223> Synthetic sequence siRNA3 antisense strand

<400> 107
uaaaauugag agaaguccac cac

<210> 108

<211> 21

<212> RNA

<213> Artificial Sequence

21

23



<220>
<223>

<400>
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Synthetic oligonucleotide (siRNA3 sense strand)

108

gguggacuuc ucucaauuuu a

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

<220>
<223>

<400>

109

23

RNA

Artificial Sequence

Synthetic oligonucleotide (siRNA3 antisense
strand)

109

uaaaauugag agaaguccac cac

21

23





